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Northwest Timber Supply Dynamics for 2016 
 

Introduction 

 

Timber supply has traditionally been thought of as the quantity of available forest acres 

under active management.  Wood flow capacity was then simply a matter of the number 

of acres times the annual production capacity per acre.  Factor one is the number of 

harvestable acres.  Factor two is the growth capacity of these acres. 

 

Alternative silvicultural regimes have emerged as a third factor affecting timber supply.  

This silviculture factor may be more significant than either of the first two factors. 

 

This paper describes the results of a two-level analysis of Northwest Forests.  The first 

level defines the forest capacity in total acres and site growth capacity (Factors 1 and 2).  

The second level presents the impact of alternative silvicultural approaches when applied 

to these acres (Factor 3).  The objective is to understand of the relative impacts of varying 

methods and goals of forest management on human, wildlife and ecosystem dynamics. 

 

Oregon and Washington are being considered the macro level in this analysis.  Nineteen 

USDA National Forests within these two States may be considered micro models.  

Private lands managed under the American Tree Farm System may be considered another 

micro model for independent analysis.  The results of the micro-level analyses may be 

found in the Appendix. 

 

This analysis reports on the sustained yields of forest products and services projected for 

a 100-year planning horizon.  The 100-year planning horizon was applied in order to 

quantify the long-term (forever) sustainable capacity of Northwest Forests.  The “level” 

of sustained yields from these working forests is a result of all three Factors. 

 

The geographic extent of the macro model has been constrained to the Northwest.  What 

human population dynamics are sustainable given the forest outputs from this Northwest 

forest resource.  The attempt here is to determine what balance is necessary between the 

human species and its environment within a specific geographic area.  Drawing 

additional resources from outside the model would be depleting someone else’s balance. 

 

The objective of this paper is to draw attention to the quantifiable aspects of forest 

management and what is already known about demands for and production of forest 

resources in this Region (Washington and Oregon).  

 

Pacific Northwest Forests and the Impact of Silviculture 

 

Visualize the forests of the Pacific Northwest.  These forests are made up of mostly 

intolerant tree species.  As these stands advance in time without management or 

catastrophic disturbance, such as fire or disease, they evolve into mixtures of tolerant 

species.  Tolerance is judged largely by the ability to grow in the shade of larger trees and 
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the ability of reproduction to take hold and develop under fairly dense crown canopies 

(Baker, 1950).   

 

Intolerant species include Douglas-fir (Pseudotsuga menziesii) and Ponderosa pine (Pinus 

ponderosa).  Associated species include Western white pine (Pinus monticola), Noble fir 

(Abies nobalis), Western larch (Larix occidentalis) and Lodgepole pine (Pinus contorta). 

 

Tolerant species include Pacific silver fir (Abies amabilis), Grand fir (Abies grandis), 

White fir (Abies concolor) and Sitka spruce (Picea sitchensis).  Moist coastal forests 

develop more tolerant mixtures including Western hemlock (Tsuga heterophylla) and 

Western red cedar (Thuja plicata). 

 

Note 1:  It is worthy to note at this point that the intolerant species are the ones which 

demand the highest log prices when ranked against tolerant species. 

 

Note 2: While there are many other plant and animal species that live and die in these 

forests, the mixtures and magnitudes of all species are dependent upon and determined by 

the primary tree species which characterize each forest.  Therefore, the principal 

silvicultural regime that is chosen for management of these forests will determine the 

future for all plant and animal species that make up the nature of these forests. 

 

Methods of Analysis 

 

The databases for this analysis were downloaded from the Internet and loaded into 

Microsoft Access databases.  Ownership classifications were available to separate out all 

lands not managed as working forests.  This includes spatial data from USDI and USDA 

on ownership and standing forest inventories of Washington and Oregon. 

 

Lands classified as Urban, Rural, Services, Parks, Reserves and Wildlife were set aside 

from this analysis.  The focus is on working forests with ownership types of USFS, BLM, 

State, Tribal and Private.  Non-industrial forest ownerships were not included in these 

analyses even though significant numbers of acres exist in this classification (Table 1). 
 

These forest acres range from sea level to over 6,000 feet elevation and site productivity 

from 40 to 140 feet of height in fifty years.  Productivity is inversely related to elevation 

in this region. 

 

Table 1.  Oregon-Washington Forest Acreage by Owner Type and Site Capacity. 

 

 

Owner Type 40 60 80 100 120 140 Totals

USFS - Forest 1,261,725 12,207,185 6,652,210 3,648,510 1,090,330 32,200 24,892,160

BLM - Forest 2,990 345,355 811,030 343,350 30,870 0 1,533,595

State - Forest 20,255 789,170 430,115 764,050 843,540 6,570 2,853,700

Tribal - Forest 18,260 2,756,590 761,940 98,700 220,745 13,605 3,869,840

Private - Forest 2,835 205 259,580 1,354,540 693,095 17,560 2,327,815

Totals: 1,306,065 16,098,505 8,914,875 6,209,150 2,878,580 69,935 35,477,110
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After setting aside roads, stream buffers (following State regulations by class of stream) 

and lands not capable of at least 40 feet (12 meters) of height in fifty years (Site Index 

40-feet), we have approximately 35 million acres of productive, sustainable forest in the 

Northwest. 

 

Figure 1 provides a pie chart of the relative acreage distribution of working forests in 

Washington and Oregon.  While there is a “more than significant” portion in federal 

ownership, it is only part of the story regarding the Northwest Timber Supply question. 

 

Figure 2 provides a color theme map of the approximate distribution of the major 

ownership types of Washington and Oregon.  Visually obvious items in the Figure are 

National Parks and Tribal Forests.  Lands managed by the USDI BLM and those 

managed by the USDA Forest Service were maintained as separate ownership types for 

this analysis. 

 

Over the past 15 years the Forest Biometrics Research Institute (FBRI) has been 

conducting field analyses on tree growth capacities across the Northwest.  The landscape 

of six western States has been investigated using a 3-factor stratification of soil depth, 

seasonal precipitation and numbers of growing season days (number of days above 10 

degrees C).  Felled-tree measurements of growth rates across this region have been found 

to be highly correlated with this 3-Factor stratification.  The site growth capacity from 

these analyses has been projected across the Northwest at a density of 1-point per five 

acres.  Figure 3 displays a color theme of site productivity across Washington and 

Oregon.  These sites were intersected for all acres of each ownership type.  The number 

of forest acres by ownership type and site productivity is included in Table 1. 

 

Figure 1.  Distribution of Forest Lands in Washington and Oregon. 

 
 

Critical to this analysis is an accurate classification of forest productivity across all acres 

within each ownership type. 
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Figure 2.  Distribution of Ownership Types in Washington and Oregon. 
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Figure 3.  Distribution of Site Growth Capacity (Height in 50 years) in Washington and Oregon. 
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These forests were then grown forward for 100 years with summaries produced at each 

decade (i.e., 2010, 2020, ….2100).  The FBRI – Forest Projection System (FPS) (Arney, 

1996-2015) was used to project these stands because it contains: 

 Most recent and complete calibration against observed permanent growth plots; 

 Calibrated for over thirty tree species across the Northwest; 

 Uses an Individual Tree, Distant Dependent model driven by Site and Clumpiness; 

 Directly reads and writes to Microsoft Access databases; 

 Has facility to reflect survival and growth impacts from site preparation, brush 

control, planting, thinning and fertilization as well as from variation in site 

productivity and stand clumpiness; and, 

 Applies a common tree taper volume function so that all species and forests may be 

compared on a standard set of merchantability and valuation specifications. 

 

Volumes for all species on all forests were computed using 1-foot stumps, 32-foot logs, 

6-inch minimum log diameters, 8-inch minimum tree diameter at breast height and 5% 

deductions for hidden defect and breakage. 

 

Four major silvicultural regimes were compared for all ownership acreages.  These 

regimes are defined (Smith, 1962) and applied as follows: 

 

Even-aged Stand Development 

 

Clearcut Regime – removal of the entire stand in one cutting with reproduction 

obtained artificially through planting of species and densities defined by Forest and 

elevation; 

 

Seed Tree Regime – removal of the mature timber in one cutting, except for a small 

number of seed trees (6-8 trees per acre) left singly or in small groups with fill 

planting to supplement natural seed fall; 

 

Shelterwood Regime – the removal of the mature timber in a series of cuttings, 

which extend over a relatively short portion of the rotation. This encourages the 

establishment of essentially even-aged reproduction under the partial shelter (16-24 

trees per acre) of seed trees through natural seed fall; 

 

Uneven-aged Stand Development 

 

Selection Regime – removal of the mature timber, usually the oldest or largest 

trees, either as single scattered individuals or in small groups at relatively short 

intervals (3-6 cuts per 100-years). These cuts are repeated indefinitely, by means of 

which the continuous establishment of reproduction is encouraged through natural 

seed fall.  Over dense reproduction is thinned at each entry to promote growth. 

 

In each of the Seed Tree and Shelterwood Regimes the residual seed trees were never 

included in the total harvested volumes because of the recent insistence from State and 
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Federal wildlife staff that these trees should contribute to standing snags and down 

woody debris accumulations. 

 

Plantations were stocked at 300 trees per acre on low site productivity (less than 80-foot 

Site Index) and 350 trees per acre on all higher sites.  Seed Tree Regimes were fill 

planted to these same densities where natural seed fall was inadequate.  Preferred species 

for planting varied by geographic region and elevation zone as detailed in the following 

example Table 2 for USDA National Forests: 

 

Table 2.  Silvicultural prescription for planted species by geographic zone and elevation. 

National Forest Low 

Zone 

Elevation 

Limit (ft) 

High 

Zone 

Colville Douglas-fir   

Deschutes Ponderosa pine 4,800 Douglas-fir 

Fremont Ponderosa pine 4,800 Douglas-fir 

Gifford Pinchot Douglas-fir 4,800 Noble fir 

Mt. Hood Douglas-fir 3,900 Noble fir 

Malheur Ponderosa pine 4,800 Douglas-fir 

Ochoco Ponderosa pine 4,800 Douglas-fir 

Okanogan Douglas-fir 4,600 Noble fir 

Olympic Douglas-fir 3,000 Noble fir 

Rogue Douglas-fir 4,800 Noble fir 

Siskiyou Douglas-fir   

Siuslaw Douglas-fir   

Snoqualmie Douglas-fir 3,000 Noble fir 

Umatilla Ponderosa pine 3,600 Douglas-fir 

Umpqua Douglas-fir 4,800 Silver fir 

Wallowa-Whitman Ponderosa pine 4,600 Douglas-fir 

Wenatchee Douglas-fir 4,600 Noble fir 

Willamette Douglas-fir 4,600 Noble fir 

Winema Ponderosa pine 4,800 Red fir 

 

A 100-year planning period was used in order to evaluate the alternative regimes as 

influenced by at least a one-third turnover to 2
nd

 rotation yields under the plantation and 

natural stand development of each regime.  This results in a slight, but general, increase 

in sustainable yield levels as the forest comes under a continuous, full-stocking 

implementation. 

 

While the pie chart of Figure 1 shows the distribution of ownership acres, Figure 4 shows 

a much different distribution of site productivity by ownership.  This is a very important 

aspect for any analyses of the Northwest Timber Supply.  The largest ownership (USFS) 

is heavily weighted to the lower site capacities while the smaller ownership (Private) is 

heavily weighted to the higher site capacities. 
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    Figure 4.  Distribution of Ownership acres by Site Growth Capacity (Site Index). 

 
 

Given the significance of this site range, it is important to stratify all ownerships by all 

three of the original Factors identified in the Introduction of this report.  These are: 

 

 Factor 1 – the number of working forest acres available for harvest. 

 Factor 2 – site growth capacity to determine long-term sustainability. 

 Factor 3 – the type of silviculture to be invoked on these acres and sites. 

 

Growth projections to determine the culmination of Mean Annual Increment (MAI) of 

each site class were conducted to provide a basis for yield capacity under each potential 

silvicultural regime.  The rotation ages (age at harvest) are presented in Table 3 along 

with the yield at harvest for each site class and silvicultural regime. 

 

Table 3. Harvest Capacity (Bdft/Acre) by Silviculture and Site Capacity (Height-50 yrs). 

 

 

Site Class (Ht50) 40 60 80 100 120 140

Harvest Rotation Years 200 90 70 60 55 50

Bdft Clearcut 21,540 32,878 45,382 63,057 72,757 84,729

Seed-Tree 16,586 25,316 34,944 48,554 56,023 65,241

Shelterwood 12,062 18,412 25,414 35,312 40,744 47,448

Selection 8,831 13,480 18,607 25,853 29,830 34,739

Sanitation 2,800 4,274 5,900 8,197 9,458 11,015

MAI

Bdft Clearcut 108                  365                  648                  1,051               1,323               1,695               

Seed-Tree 83                     281                  499                  809                  1,019               1,305               

Shelterwood 60                     205                  363                  589                  741                  949                  

Selection 44                     150                  266                  431                  542                  695                  

Sanitation 14                     47                     84                     137                  172                  220                  
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Now it is possible to simply multiply the acreage distribution from Table 1 to the yield 

distribution in Table 3 to determine the potential Northwest Timber Supply from these 

acres.  Table 4 provides those yield capacities resulting from a 100-year planning horizon 

analysis where every acre is cycled through at least one full rotation. 

 

Table 4. Annual Sustainable Harvest (MBFt/Year) by Silviculture, Site and Owner Class. 

 

 

Note that in Table 4 is an additional silvicultural regime not mentioned previously.  It is a 

“Sanitation” regime.  This has become the most popular regime now being invoked on 

public domain lands to mitigate catastrophic wildfire, insects and disease occurrences.  

Essentially only the most health-stressed stands are treated on an ownership, usually by a 

single light to heavy thinning entry at long intervals.  Little net revenue is usually 

achieved by this approach.  This silvicultural approach will be addressed in the 

Conclusions discussion later in this report. 

 

Results 

 

Table 5 provides a summary of the combined “potential” annual harvest capacity of all 

working forest ownerships in Washington and Oregon.  Each row in the table represents 

Owner Type 40 60 80 100 120 140 Totals

Clearcut USFS - Forest 135,888 4,459,420 4,312,723 3,834,402 1,442,348 54,565 14,239,346

Bdft BLM - Forest 322 126,162 525,802 360,844 40,837 0 1,053,967

State - Forest 2,181 288,293 278,850 802,978 1,115,881 11,133 2,499,316

Tribal - Forest 1,967 1,007,013 493,977 103,729 292,014 23,055 1,921,753

Private - Forest 305 75 168,289 1,423,554 916,864 29,757 2,538,844

Totals: 22,253,226

Seed-Tree USFS - Forest 104,634 3,433,754 3,320,797 2,952,489 1,110,608 42,015 10,964,296

Bdft BLM - Forest 248 97,145 404,868 277,850 31,444 0 811,554

State - Forest 1,680 221,985 214,714 618,293 859,228 8,573 1,924,473

Tribal - Forest 1,514 775,400 380,362 79,871 224,850 17,752 1,479,750

Private - Forest 235 58 129,583 1,096,136 705,985 22,913 1,954,910

Totals: 17,134,984

Shelterwood USFS - Forest 76,097 2,497,275 2,415,125 2,147,265 807,715 30,557 7,974,034

Bdft BLM - Forest 180 70,651 294,449 202,072 22,868 0 590,221

State - Forest 1,222 161,444 156,156 449,668 624,893 6,235 1,399,617

Tribal - Forest 1,101 563,927 276,627 58,088 163,528 12,911 1,076,182

Private - Forest 171 42 94,242 797,190 513,444 16,664 1,421,753

Totals: 12,461,807

Selection USFS - Forest 55,714 1,828,362 1,768,216 1,572,105 591,363 22,372 5,838,132

Bdft BLM - Forest 132 51,726 215,579 147,946 16,743 0 432,126

State - Forest 894 118,200 114,328 329,221 457,511 4,565 1,024,720

Tribal - Forest 806 412,875 202,530 42,529 119,726 9,452 787,919

Private - Forest 125 31 68,999 583,657 375,914 12,200 1,040,926

Totals: 9,123,823

Sanitation USFS - Forest 17,665 579,725 560,654 498,472 187,505 7,094 1,851,115

Bdft BLM - Forest 42 16,401 68,354 46,910 5,309 0 137,016

State - Forest 284 37,478 36,250 104,387 145,064 1,447 324,911

Tribal - Forest 256 130,912 64,217 13,485 37,962 2,997 249,828

Private - Forest 40 10 21,878 185,062 119,192 3,868 330,050

Totals: 2,892,919



NW Timber Supply – J.D. Arney, PhD Page 12 of 34 28-January-2016 

the potential annual harvest capacity (Column 2) of all ownerships combined if that 

silvicultural regime (Column 1) were invoked on all lands. 

 

Current Annual (Column 4) is a best current assessment of the actual silvicultural harvest 

levels being invoked on each of the ownership types.  Since not all actual owners are 

operating at full capacity even within a given regime, these harvest levels are still optimal 

(higher than individually observed in 2015).  Specifically, Private ownerships were 

assumed to all use the Clearcut regimes, Tribal using a combination of Seed-Tree and 

Shelterwood, State using a combination of Clearcut and Seed-Tree, BLM using a 

combination of Seed-Tree and Shelterwood, and USFS using Sanitation regimes. 

 

A reader of this report may take Tables 3 and 4 to create any mosaic of acres, sites and 

silviculture to generate potential harvest capacities assuming alternative silvicultural 

scenarios.  The yield capacities by site class are accurate.  It is simply a matter of 

allocation of acres to each silvicultural regime. 

 

 

Table 5. Combined Annual Harvest Capacity of All Ownerships. 

 

 

It is informative to note the difference in Figure 5 yield capacities relative to Figure 1 

acreage distributions.  The USFS has 70 percent of the forest acres and provides 22 

percent of the current annual harvest volumes.  Private working forests have 7 percent of 

the forest acres and provide 30 percent of the current annual harvest volume.  This shift is 

due to the combination of Factor 2 (Site Capacity) and Factor 3 (Silviculture). 

 

It is also very informative to observe differences in Potential and Current Annual Harvest 

Levels by simply assuming shifting only Factor 3 (Silviculture) on all working forest 

acres (Figure 6).  This is perhaps the most enlightening result from this analysis of 

Northwest Timber Supply.  No public agency or private organization has previously 

provided this scope of detail for all northwest working forests prior to this analysis. 

 

This author conducted a Forest by Forest assessment of USFS Region Six forests in 1996.  

That analysis is reported in the Appendix as a micro-region of this analysis. 

 

  

All Forests Capacity Current

Silviculture Annual % of CC Annual

Clearcut 22,253,226 100% 2,538,844

Seed-Tree 17,134,984 77% 3,404,223

Shelterwood 12,461,807 56% 590,221

Seletion 9,123,823 41% 0

Sanitation 2,892,919 13% 1,851,115
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Figure 5. Estimated Current Annual Harvest Distribution by Ownership Type. 

 
 

 

Figure 6.  A View of the Potential and Current Annual Harvest Levels of the Northwest. 

 
 

 

If we have learned anything from observing Northwest natural history, it is that these 

forests have repeatedly returned to the intolerant species of Douglas-fir and Ponderosa 
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pine on a regular basis.  If we chose not to emulate fire by applying small clearcuts 

throughout the forest, then nature will apply fire over large contiguous areas creating its 

own harvest.  We may not be pleased with the result as observed in Figures 7 and 8. 

 

Figure 7.  A healthy plantation in a clearcut survives when surrounding forest burns. 

 
 

Figure 8.  A healthy plantation survives when surrounding forest dies from beetles. 
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There are an increasing number of examples of pilot testing alternative variations of 

silviculture to attempt to stay close to plantation – clearcut yields as observed in Figure 9.  

In this case row thinning is only creating clumpy stand structures with a subsequent 

decline in final harvest yields and log dimensions. 

 

Figure 9.  Row Thinning in a Douglas-fir Plantation. 

 
 

 

As is observed in this analysis, the tradeoff of moving away from Clearcut Silviculture in 

the Northwest toward Shelterwood and Selection regimes results in the following: 

 Major impacts on long-term sustained yield of forest products. 

 Major impacts on direct and indirect forest-provided School and Road revenues. 

 Major impacts on tree species mixtures and associated wildlife (end of Douglas-fir) 

 Major impacts on forest health, watershed stability and wildlife abundance. 

 

A major impact on the Northwest Timber Supply is the method which foresters have 

chosen to manage for Spotted Owl Habitat restrictions.  This is a “spatial” constraint 

which is being managed without using spatial information in the forest planning model.  

Specifically Table 6 identifies the radii around each active nest site where “mature forest 

canopy” is to be maintained.  Within 1,000 feet there must be 100 percent of the forest 

canopy retained.  Within 6,864 feet there must be 39 percent of the mature canopy 

retained. 

 

Figures 10 and 11 provide an example of this spatial impact on a 10,000 acre watershed 

in the Washington Cascades displaying eleven actual Spotted Owl nest sites. 
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It is this author’s direct observations throughout the Northwest which find that most 

working forest managers take an overly conservative approach to managing against this 

constraint.   Even when invoking a long-term planning horizon model, the spatial 

dynamics are not directly addressed. 

 

Table 6.  Habitat Rules for Managing Spotted Owl Habitat. 

Spotted Owl Habitat Rules 

Code Circle Radius (feet) Min Pct Min Acres 

Owl Habitat Circle 1 1000 100% 72 

Owl Habitat Circle 2 3696 51 % 500 

Owl Habitat Circle 3 6864 39 % 1,336 

 

The most common approach has been to drop the use of clearcuts altogether if within the 

reach of any of these habitat circles.  Instead the forest planner invokes a “thinning only” 

silvicultural regime to attempt to keep all acres within a definition of “mature forest 

canopy”.  In other words, this is a shift from “clearcutting” silvicultural yield capacity to 

“selection-only” silvicultural yields.  The yield differences are documented in Table 3.  

This alone has caused major private forest ownerships to change hands in recent years. 

 

Instead of a single-entry clearcut harvest, the forest planner attempts to enter the stands 

within owl habitat in two or three periods removing only volume which does not diminish 

the definition of mature forest canopy.  Yield capacities and species composition are 

severely diminished relative to clearcut silvicultural regimes. 

 

The methods used to manage for wildlife and riparian habitat are the most significant 

factors affecting the Northwest Timber Supply question.  Again it is Factor 3 

(Silviculture) in this analysis, not Factor 1 (acres). 

 

A forest planning model which incorporates spatial constraints in the harvest capacity 

solution may allow clearcut regimes (and yields) to remain a part of the active forest 

management plan.  For example, it is equally justified to meet wildlife restrictions in this 

case by clearcutting some stands within a habitat circle as long as the acreage percentage 

of mature forest canopy remains above the threshold for that circle.  Over time these 

harvested stands will grow into maturity allowing other stands within the habitat circle to 

be clearcut.  The reduction in sustainable capacity becomes a “shift in time” within the 

planning horizon rather than a “shift in yield”.  This results in a significantly different 

outlook for the forest owner. 

 

There is currently no forestry faculty in any SAF-certified educational programs in North 

American Universities which provides the graduate forester with sufficient training to 

understand and plan for these combinations of silviculture and regulatory constraints. 

 

This situation has much to do with the underlying corporate philosophy within each 

organization.  Management of working forests in the public domain has taken a decidedly 

different approach to long-term management planning than on private ownerships.  
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Figure 10.  Location of 11 Spotted Owl Nest Sites and 1,000-foot Habitats. 

 
 

Figure 11.  Display of all three habitat circles around 11 nest sites on 10,000 acres. 
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The style of long-term forest planning is well identified among forest owners when 

professional planning methods are reviewed (Ackoff, 1981).  Ackoff’s definitions are so 

fundamental to the current situation in Northwest forest management that it bears 

repeating here in detail. 

All organizations plan; the only difference is their approach. Prior to starting a new 

strategic planning process it is necessary to access the past planning approach that has 

been used within the organization and determine how the organization's cultural may 

have been affected. Addressing these cultural issues is critical to the success of the 

current planning process.  

The four possible approaches to planning are:  

1. Reactive - past oriented 
Reactive planning is an active attempt to turn back the clock to the past. The past, 

no matter how bad, is preferable to the present. And definitely better than the 

future will be. The past is romanticized and there is a desire to return to the 

"good old days." These people seek to undo the change that has created the 

present, and they fear the future, which they attempt to prevent. 

2. Inactive - present oriented 
Inactive planning is an attempt to preserve the present, which is preferable to 

both the past and the future. While the present may have problems it is better than 

the past. The expectation is that things are as good as they are likely to get and 

the future will only be worse. Any additional change is likely to be for the worse 

and should therefore be avoided. 

3. Preactive - predict the future 
Preactive planning is an attempt to predict the future and then to plan for that 

predicted future. Technological change is seen as the driving force bringing about 

the future, which will be better than the present or the past. The planning process 

will seek to position the organization to take advantage of the change that is 

happening around them.  

4. Proactive - create the future 
Proactive planning involves designing a desired future and then inventing ways to 

create that future state. Not only is the future a preferred state, but the 

organization can actively control the outcome. Planners actively shape the future, 

rather than just trying to get ahead of events outside of their control. The 

predicted changes of the preactive planner are seen not as absolute constraints, 

but as obstacles that can be addressed and overcome. 

Having read these descriptions provided by Ackoff (1981), it is quite easy to identify how 

various forest ownerships have evolved to their current long-term outlook. 
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Conclusions 

 

It should be now apparent that Factor 3 (Silviculture) is having the greatest impact on the 

Northwest Timber Supply outlook.  It is this author’s opinion that it is silviculture which 

is driving much of the ownership transfers in the Northwest.  This is due to both the 

planning horizons being considered (5, 10, 50 or 100 years) and the assumed limitation of 

silvicultural opportunities. 

 

Will Northwest Timber Supplies diminish?  Most likely so, if we continue to follow 

current trends away from clearcut silvicultural regimes. 

 

Instead of seeing all silvicultural alternatives before making long-term corporate 

decisions, most forest owners are only being presented with a single, very conservative 

assessment of the harvest level outlook.  This leads to very conservative decisions due to 

a lack of full knowledge of all alternatives.  This can be changed with better education 

and analytical techniques. 

 

Will rural communities and Counties suffer?  Absolutely, public domain forests are 

rapidly shifting to a “Sanitation-only” style of silviculture to mitigate against catastrophic 

wildfire, insects and disease.  The planning horizon is less than a decade and more 

heavily based on society opinion that analytical silvicultural analysis.  Roads are being 

closed with no plans to return or to consider sustainable forest health or wood flow. 

 

Will Northwest Timber Silviculture affect all citizens?  Absolutely, diminished harvests at 

or below current levels in the Northwest will cause our population to be required to 

import wood consumption from outside this region.  Sanitation silviculture on public 

lands is a cost-only silvicultural approach.  All 50 States will have to continue to 

contribute from their federal tax base to the Northwest for on-going catastrophic wildfire 

occurrences.  

 

Before we accept alternative silvicultural systems with regard to managing existing 

intolerant-species forests, it would be worthy of our time and consideration to evaluate 

the consequences.  In an effort to protect existing plant and animal species by a “kinder 

and gentler” forestry we may be causing more damage than good. 

 

Having analyzed the acres, sites and silviculture of the Northwest, it is quite clear that: 

 

 Factor 3 (Silviculture) is a pivotal decision alternative impacting Timber Supply. 

 These impacts of alternative silviculture regimes are not generally understood. 

 Observed reductions of acres (Factor 1) are significantly less impact than Factor 3. 

 Current decisions to do away with clearcutting will have long-term impacts 

 Intolerant species forests are being replaced with tolerant species forests 

 Annual revenue is severely reduced or lost by shifting silvicultural regimes. 

 More analytical analyses and documentation of these impacts are essential.  
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One obvious conclusion is that the U.S. public will continue to use wood products.  If 

these products are not produced locally, then they will have to be imported.  Currently the 

US public uses about 68 cubic feet (260 board feet) of wood per person per year.  On that 

basis, the population of Washington and Oregon (11,030,000 persons) demand about 2.8 

billion board feet of wood each year.  These forests have the capacity to produce about 

ten times that quantity if managed as healthy forests using clearcut regimes.  Currently 

Northwest forests are producing at only a maintenance level to support the local 

population (10% of capacity). 

 

As Curtis (1998) summarized so well in a Journal of Forestry article, “Conflicts often 

arise between political and social pressures, economics, and inherent biological 

limitations, and compromise is often needed, within the bounds of biological feasibility.” 

(This author provided the underlining.)  As forestry professionals, we must provide the 

details and range of impacts of making various policy decisions.  So far much decision-

making has gone on with limited or no analyses of impacts.  We have sufficient 

documented history to know that this is not a logical path to follow.  The following 

summary is taken from the textbook, “The Practice of Silviculture”, by David M. Smith. 

 

“No account of the selection method would be complete without mention of the 

half-forgotten attempt to apply the economic-selection method in the virgin forests 

of the Douglas-fir and associated species in the Northwest.  This policy proved 

disastrous because partial cuttings in these ancient forests opened the way for 

accelerated deterioration of residual stands under the attacks of insects, fungi, and 

atmospheric agencies (Munger, 1950;  Isaac, 1956).  Furthermore, the method was 

unsuitable for the regeneration of Douglas-fir, which is less tolerant than its 

competitors in this particular region.  The selection method is applicable to 

Douglas-fir only in dry situations where it grows as a physiographic climax in 

relatively open stands. 

 

The failure of the selection method in West Coast Douglas-fir is an outstanding 

example of the difficulty of attempting to convert over-mature stands into 

productive units by selection cutting.”  Smith, 1962, page 511-512 

 

The Northwest has large and productive forest land base.  It can provide ample wood, 

water and habitat to meet long-term demands.  It is only a matter of pro-active planning 

to shift in that direction as defined by Ackoff (1981).  It is a question of “where do we 

wish to be?”, it is not about returning to some unknown past condition. 

 

Closing comment:  It's OK to print this report. Paper is a biodegradable, renewable, 

sustainable product made from trees. Growing and harvesting trees provides jobs for 

millions of Americans. Working forests are good for the environment and provide clean 

air and water, wildlife habitat and carbon storage. A working forest is a young forest and 

a young forest is a healthy forest.   
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Appendix:  Original Northwest Analysis in 1998 by James D. Arney, PhD 

 

Avenues to Ecosystem Balance in a Human World 

Journal of Sustainable Forestry 9 (1-2):45 – 57 

July 20, 1998 

 

Introduction 

 

Extending reserves for specific endangered species is a monocular view at least as 

destructive to humankind as an ever-expanding human population growth without regard 

to adequate food, shelter and quality of life.  Harvests from forests and fields are 

necessary to sustain the human population.  To curtail these harvests for wildlife needs 

most certainly has an impact on the human species depending on these resources.  The 

world is made up of finite resources.  It can sustain only a finite population of species. 

 

This paper describes the development of a two-level analytical model as a pilot trial.  The 

objective is to develop an understanding of the relative impacts of varying goals on 

human, wildlife and ecosystem dynamics assuming limited geographic dispersion and 

resources.  Oregon and Washington in the United States may be considered a macro level 

in this trial.  Nineteen United States National Forests within these two States may be 

considered micro models at the second level.  Sustained yields of forest products and 

services are simulated for 100-year periods from each micro model.  The sustained yields 

of these forests are affected by the kind of silvicultural systems being applied in order to 

meet the demands for ecosystem management. 

 

If the geographic extent of the macro model is constrained, then what human population 

dynamics can be sustained given the outputs from the forest models.  The attempt here is 

to determine what balance is necessary between the human species and its environment 

within a specific geographic area.  Drawing additional resources from outside the model 

would be depleting someone else’s balance. 

 

The objective of this paper is to draw attention to the quantifiable aspects of ecosystem 

management and what is already known about demands for and production of forest 

resources.  

 

Pacific Northwest National Forests 

 

Visualize the forests of the Pacific Northwest.  These forests are made up of mostly 

intolerant species primarily including Douglas-fir (Pseudotsuga menziesii) and Ponderosa 

pine (Pinus ponderosa).  Associated species include Western white pine (Pinus 

monticola), Noble fir (Abies nobalis), Western larch (Larix occidentalis) and Lodgepole 

pine (Pinus contorta). 

 

As these stands advance in time without management or catastrophic events, such as fire 

or disease, they evolve into mixtures including Pacific silver fir (Abies amabilis), Grand 

fir (Abies grandis), White fir (Abies concolor) and Sitka spruce (Picea sitchensis).  Moist 
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coastal forests develop more tolerant mixtures including Western hemlock (Tsuga 

heterophylla) and Western red cedar (Thuja plicata). 

 

Tolerance is judged largely by crown density, ability to clean the bole, and the ability of 

reproduction to take hold and develop under fairly dense crown canopies (Baker, 1950).  

Prior to the arrival of Europeans to America, native tribes and lightning provided 

frequent, light fires throughout the forests of the Northwest.  As the tribes declined (due 

to European diseases and invasion) and the U.S. Forest Service developed the Smokey 

Bear anti-fire campaign (early 1900s), the forests have been allowed to evolve into more 

tolerant mixtures of species.  For these reasons most forests of the Northwest are made of 

trees less than a few hundred years of age and still contain mostly intolerant species. 

 

While there are many other plant and animal species that live and die in these forests, the 

mixtures and magnitudes of all species are dependent upon and determined by the 

primary tree species which characterize each forest.  Therefore, the principal silvicultural 

regime that is chosen for management of these forests will determine the future for all 

plant and animal species that make up the nature of these forests of the Western United 

States. 

 

The U.S. Forest Service has divided the public forests of the Northwest into nineteen 

National Forests averaging approximately 1,200,000 acres (500,000 hectares) each. The 

databases for these forest inventories were downloaded from the Internet and loaded into 

Microsoft Access databases.  Each database contains the complete, actual tree records 

from permanent plots distributed systematically across each National Forest.  Each 

cluster of plots were compiled to produce species, age, size, structure tables that now 

characterize the variety of stand composition and distribution within each National 

Forest.  After setting aside roads, stream buffers (following State regulations by class of 

stream) and lands not capable of at least 40 feet (12 meters) of height in fifty years (Site 

Index 40-feet), we have approximately 11.6 million acres (4.7 million hectares) of 

productive, sustainable forest.  These nineteen forest databases are the basis upon which 

the analyses and comparisons are drawn for this paper (See Table 1.).  They range from 

sea level to over 6,000 feet (2,000 meters) elevation and site productivity from 0 to 130 

feet (40 meters) of height in fifty years.  Productivity is inversely linear to elevation in 

this region.  This fact increases in significance when we review the databases to find that 

current age class distributions reflect the impact of extensive, lower-elevation railroad 

logging in the early 1900s. 

 

Methods of Analysis 

 

As each database was compiled to develop the species, age, size, density structure of each 

cluster of plots, a few other indices were also computed.  These include a site 

productivity index (dominant height in fifty years) and a stand clumpiness index.  The 

stand clumpiness is a measure of the uniformity of stocking among plots in each stand or 

cluster.  Tree dimensions (diameter and height) provide the means to estimate an index to 

vertical distribution while among plot variation provide the means to estimate an index to 

horizontal distribution.  Plots in an even-aged plantation will produce low clumpiness 
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indices while plots in all-aged, mixed species natural stands will produce high clumpiness 

indices.  Both of these indices were compiled and stored for each cluster of plots in every 

database. 

 

Each of these nineteen forests were then grown forward for 100 years with summaries 

produced at each decade (i.e., 2000, 2010, ….2090) written back to each database.  The 

Forest Projection System (FPS Version 5.1) (Arney, 1996-97) was used to project these 

stands because it contains: 

 Most recent and complete calibration against observed permanent growth plots; 

 Calibrated for over twenty tree species of the Northwest; 

 Uses an Individual Tree, Distant Dependent model driven by Site and Clumpiness; 

 Directly reads and writes to Microsoft Access databases; 

 Has facility to reflect survival and growth impacts from site preparation, brush 

control, planting, thinning and fertilization as well as from variation in site 

productivity and stand clumpiness; and, 

 Applies a common tree taper volume function so that all species and forests may be 

compared on a standard set of merchantability and valuation specifications. 

 

Volumes for all species on all National Forests were computed using 1-foot (0.3-meter) 

stumps, 32-foot (9.75-meter) logs, 6-inch (15-centimeter) minimum log diameters, 8-inch 

(20-centimeter) minimum tree diameter at breast height and 5% deductions for hidden 

defect and breakage.  Logs were valued by the following (US$/1000 board feet): 

 

Species  6-inch logs 12-inch logs 16-inch logs 

Douglas-fir $500 $607 $775 

Red cedar 525 585 700 

Western hemlock 420 505 700 

True firs 314 405 620 

Hardwoods 314 405 405 

 

Management costs included $75/acre for site preparation, $185/acre for planting, 

$75/acre for brush control, $150/acre for spacing and $5/acre/year for overhead expenses.  

Logging costs were $170/Mbf (1000 board feet) for skidders, $200/Mbf for cable systems 

(over 40% slope) and $390/Mbf for helicopter (over 70% slope).  

 

Four major silvicultural regimes were compared on each National Forest.  These regimes 

are defined (Smith, 1962) and applied as follows: 

 

Even-aged Stand Development 

 

Clearcut Regime – removal of the entire stand in one cutting with reproduction 

obtained artificially through planting of species and densities defined by Forest and 

elevation; 
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Seed Tree Regime – removal of the mature timber in one cutting, except for a small 

number of seed trees (4-8 per acre or 10-20 per hectare) left singly or in small 

groups with fill planting to supplement natural seed fall; 

 

Shelterwood Regime – the removal of the mature timber in a series of cuttings, 

which extend over a relatively short portion of the rotation. This encourages the 

establishment of essentially even-aged reproduction under the partial shelter (16-32 

per acre or 40-80 per hectare) of seed trees through natural seed fall; 

 

Uneven-aged Stand Development 

 

Selection Regime – removal of the mature timber, usually the oldest or largest 

trees, either as single scattered individuals or in small groups at relatively short 

intervals (3-6 cuts per 100-years). These cuts are repeated indefinitely, by means of 

which the continuous establishment of reproduction is encouraged through natural 

seed fall and an uneven-aged stand is maintained. 

 

In each of the Seed Tree and Shelterwood Regimes the residual seed trees were never 

included in the total harvested volumes because of the recent insistence from State and 

Federal wildlife staff that these trees should contribute to standing snags and down 

woody debris accumulations. 

 

Plantations were stocked at 300 trees per acre (740 per hectare) on low site productivity 

(less than 24m Site Index) and 350 trees per acre (860 per hectare) on all higher sites.  

Seed Tree Regimes were fill planted to these same densities where natural seed fall was 

inadequate.  Preferred species for planting varied by National Forest and elevation zone 

as detailed in the following table: 

 

National Forest Low 

Zone 

Elevation 

Limit (m) 

High 

Zone 

Colville Douglas-fir   

Deschutes Ponderosa pine 1500 Douglas-fir 

Fremont Ponderosa pine 1500 Douglas-fir 

Gifford Pinchot Douglas-fir 1200 Noble fir 

Mt. Hood Douglas-fir 1200 Noble fir 

Malheur Ponderosa pine 1500 Douglas-fir 

Ochoco Ponderosa pine 1500 Douglas-fir 

Okanogan Douglas-fir 1400 Noble fir 

Olympic Douglas-fir   900 Noble fir 

Rogue Douglas-fir 1500 Noble fir 

Siskiyou Douglas-fir   

Siuslaw Douglas-fir   

Snoqualmie Douglas-fir   900 Noble fir 

Umatilla Ponderosa pine 1200 Douglas-fir 

Umpqua Douglas-fir 1500 Silver fir 

Wallowa-Whitman Ponderosa pine 1200 Douglas-fir 
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Wenatchee Douglas-fir 1400 Noble fir 

Willamette Douglas-fir 1200 Noble fir 

Winema Ponderosa pine 1500 Red fir 

 

A 100-year planning period was used in order to evaluate the alternative regimes as 

influenced by at least a one-third turnover to 2
nd

 rotation yields under the plantation and 

natural stand development of each regime.  This results in a slight, but general, increase 

in sustainable yield levels as the forest comes under a continuous, full-stocking 

implementation.  Clearcuts were limited to 120 acres (48 hectares); but the average stand 

size is closer to 25 acres (10 hectares) on these forests with some as small as one acre. 

 

Results 

 

Table 5 and its associated chart show the results of each of the major silvicultural regimes 

on the Gifford Pinchot National Forest.  Table 1 shows the summaries from all nineteen 

individual forests in cubic meters and hectares.  Table 2 displays the same information in 

Scribner board feet and acres.  A potential sustainable forever, annual harvest of 

approximately 3 billion board feet will be reduced by 23% under seed tree regimes, 44% 

under shelterwood regimes, 59% under selection regimes and over 90% under current 

USFS practices. 

 

Table 3 presents the accumulative net income from harvests in US dollars from each of 

the regimes.  The potential sustainable forever, annual harvest income is approximately 

$1 billion per year.  Moving to a selection-type forestry practice will reduce this by about 

58 percent.  Current USFS practices and policies have created a net negative cash flow 

into the US Forest Service rather than any outflow.  County school district budgets based 

on net income from these lands are severely and permanently impacted by these new 

practices. 

 

Table 4 provides some insight into the trends in major species composition after 100 

years if each of these major silvicultural regimes is applied consistently throughout the 

period.  It is quite obvious that moving to a selection-type regime for the intolerant 

species mixes of the Northwest will result in the end of the Douglas-fir and Ponderosa 

pine forests.  Applying the selection-type thinning treatments will hasten this transition 

because the larger Douglas-fir and Ponderosa pine will be removed first to make the 

thinnings viable economically.  Neither of these species will re-establish themselves 

under forest cover at these density levels.  The resulting species will be hemlock, spruce, 

cedar and true fir.  All non-tree species and wildlife species common to the Douglas-fir 

and Ponderosa pine forests will be impacted by this new selection forestry practice.  

Population densities of these other species will undergo changes to levels for forest types 

that have never existed in this region in recorded history.  To change from clearcut 

regimes to selection regimes in the Northwest is making a huge change in future non-tree 

species, wildlife species, insect dynamics, disease potentials and wildfire intensity.  

Douglas-fir and Ponderosa pine exist here in abundance because they are volunteer 

species on open ground after fire, volcanoes and clearcuts.  The natural (undisturbed) 

transition is to more tolerant species of hemlock and true fir; but, as observed in the 
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forests that Lewis and Clark found in 1804-6, the major species were Douglas-fir and 

Ponderosa pine.  This is because periodic catastrophic events (fire, weather, earthquakes) 

throughout Northwest history have resulted in these forests returning to Douglas-fir on a 

regular basis. 

 

If we have learned anything from observing Northwest natural history, it is that these 

forests have repeatedly returned to the intolerant species of Douglas-fir and Ponderosa 

pine on a regular basis.  If we chose not to emulate fire by applying small clearcuts 

throughout the forest, then nature will apply fire over large contiguous areas in its own 

harvest.  We may not be pleased with the result. 

 

As is observed in these Tables, the tradeoff of moving away from Clearcut regimes in the 

U.S. Northwest toward Shelterwood and Selection regimes results in the following: 

 Major impacts on long-term sustained yield of forest products (59% reduction) 

 Major impacts on forest-provided School and Road revenues (58% reduction) 

 Major impacts on tree species mixtures and associated wildlife (end of Douglas-fir) 

 

Conclusions 

 

Before we rush off in new directions with regard to managing existing intolerant-species 

forests, it would be worthy of our time and consideration to evaluate the consequences.  

In an effort to protect existing plant and animal species by a “kinder and gentler” forestry 

we may be causing more damage than good. 

 

Using the results from the projection of these nineteen National Forest inventories and a 

reasonable set of silvicultural specifications, it is quite clear that: 

 

 These impacts of the new silviculture regimes are not generally understood 

 Current decisions to do away with clearcutting will have long-term impacts 

 These decisions will most likely do away with Douglas-fir as a major species 

 Intolerant species forests will be replaced with tolerant species forests 

 About $1 billion annual revenue is severely reduced or lost 

 More analytical analyses and discussions of impacts are needed  

 

One obvious conclusion is that the U.S. public will continue to use wood products.  If 

these products are not produced locally, then from where will they come?  Currently the 

United States uses about 50.7 billion board feet of wood each year.  That is equal to about 

208 board feet per person per year.  On that basis, the population of Washington and 

Oregon (7,262,000 persons) demands about 1.5 billion board feet of wood each year.  

These forests have the capacity to produce about twice that quantity. 

 

Using one-half of the wood products demand per person (100 bdft/yr) of the U.S., it is 

also obvious that Italy with a population of 57.5 million people requires another 5.7 

billion board feet annually forever!  Italy provides nearly none of its own wood 

requirements.  Which forests from which country will supply these needs? 
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As Curtis (1998) summarized so well in a recent Journal of Forestry article, “Conflicts 

often arise between political and social pressures, economics, and inherent biological 

limitations, and compromise is often needed, within the bounds of biological feasibility.” 

(This author provided the underlining.)  As forestry professionals, we must provide the 

details and range of impacts of making various policy decisions.  So far much decision-

making has gone on with limited or no analyses of impacts.  We have sufficient 

documented history to know that this is not a logical path to follow.  The following 

summary is taken from the textbook, “The Practice of Silviculture”, by David M. Smith. 

 

“No account of the selection method would be complete without mention of the 

half-forgotten attempt to apply the economic-selection method in the virgin forests 

of the Douglas-fir and associated species in the Northwest.  This policy proved 

disastrous because partial cuttings in these ancient forests opened the way for 

accelerated deterioration of residual stands under the attacks of insects, fungi, and 

atmospheric agencies (Munger, 1950;  Isaac, 1956).  Furthermore, the method was 

unsuitable for the regeneration of Douglas-fir, which is less tolerant than its 

competitors in this particular region.  The selection method is applicable to 

Douglas-fir only in dry situations where it grows as a physiographic climax in 

relatively open stands. 

 

The failure of the selection method in West Coast Douglas-fir is an outstanding 

example of the difficulty of attempting to convert over-mature stands into 

productive units by selection cutting.”  Smith, 1962, page 511-512 
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Table 1.  First Decade Annual Harvest Volume based on a 100-year Planning Period. 
    Cubic Meters (x1000)  

National Forest Gross 
Hectares 

Net Hectares Clearcut Seed Tree Shelterwood Selection 

Colville 444,927 359,279 824 653 454 312 
Deschutes 649,629 112,212 258 208 143 101 

Fremont 449,844 27,803 47 45 29 18 
Gifford Pinchot 555,218 428,022 1,929 1,592 1,147 837 

Mt. Hood 371,252 293,137 1,378 1,087 784 571 
Malheur 590,830 70,050 140 125 84 59 
Ochoco 388,086 110,567 117 97 62 49 

Okanogan 690,381 267,390 580 443 302 207 
Olympic 255,888 195,535 936 759 564 405 

Rogue 254,947 205,870 818 642 458 326 
Siskiyou 442,819 356,128 1,311 1,067 765 548 
Siuslaw 254,940 205,870 1,645 1,267 921 656 

Mt. Baker-
Snoqualmie 

478,287 215,169 968 826 596 428 

Umatilla 566,549 227,306 552 438 307 217 
Umpqua 398,447 321,093 1,527 1,185 856 627 

Wallowa-Whitman 994,072 225,377 521 420 288 205 
Wenatchee 630,979 351,162 903 724 518 358 
Willamette 678,000 533,976 2,944 2,311 1,661 1,216 

Winema 445,145 182,785 340 282 186 121 
       

Totals 9,540,240 4,688,731 17,738 14,171 10,125 7,261 
% of Clearcut   100% 80% 57% 41% 
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Table 2.  Mean Annual Harvest Removals over a 100-year Planning Period. 
    Scibner BdFt (x1000)  

National Forest Gross Acres Net Acres Clearcut Seed Tree Shelterwood Selection 

Colville 1,099,460 887,814 145,481 102,286 74,641 52,200 
Deschutes 1,605,297 277,287 42,892 33,318 24,014 17,559 

Fremont 1,111,610 68,703 8,488 6,607 4,668 3,440 
Gifford Pinchot 1,372,000 1,057,684 331,043 268,297 196,656 146,410 

Mt. Hood 917,402 724,372 229,847 179,638 130,658 95,748 
Malheur 1,460,000 173,100 23,025 20,143 14,753 10,747 
Ochoco 959,000 273,223 22,411 18,223 12,592 10,341 

Okanogan 1,706,000 660,747 90,571 70,143 50,821 36,866 
Olympic 632,324 483,187 164,678 132,418 100,013 72,002 

Rogue 630,000 508,725 143,779 112,698 81,246 59,214 
Siskiyou 1,094,250 880,029 237,786 187,846 136,633 100,871 
Siuslaw 630,000 508,725 339,812 243,779 175,870 127,818 

Mt. Baker-
Snoqualmie 

1,181,894 531,704 166,511 140,529 102,568 73,462 

Umatilla 1,400,000 561,695 89,508 68,356 49,161 35,684 
Umpqua 984,602 793,454 276,914 209,038 152,051 111,952 

Wallowa-Whitman 2,456,451 556,928 83,801 64,910 46,839 33,825 
Wenatchee 1,559,213 867,757 144,190 113,635 81,777 59,022 
Willamette 1,675,407 1,319,508 535,274 404,747 293,550 214,968 

Winema 1,099,999 451,681 57,402 45,683 32,484 22,862 
       

Totals 23,574,909 11,586,323 3,133,413 2,422,294 1,760,995 1,284,991 
% of Clearcut   100% 77% 56% 41% 
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Table 3.  First Decade Annual Harvest Income based on a 100-year Planning Period. 
    US$ Values (x1000)  

National Forest Gross Acres Net Acres Clearcut Seed Tree Shelterwood Selection 

Colville 1,099,460 887,814 31,828 25,032 17,399 12,445 
Deschutes 1,605,297 277,287 19,213 15,263 10,661 7,766 

Fremont 1,111,610 68,703 2,708 2,534 1,737 1,063 
Gifford Pinchot 1,372,000 1,057,684 103,341 84,469 60,948 43,938 

Mt. Hood 917,402 724,372 75,463 60,524 43,653 30,883 
Malheur 1,460,000 173,100 5,564 4,970 3,351 2,348 
Ochoco 959,000 273,223 5,182 4,403 2,952 2,526 

Okanogan 1,706,000 660,747 20,094 15,808 10,672 8,008 
Olympic 632,324 483,187 48,837 39,894 29,260 21,560 

Rogue 630,000 508,725 51,848 41,697 30,403 22,689 
Siskiyou 1,094,250 880,029 79,738 64,405 46,684 36,208 
Siuslaw 630,000 508,725 132,064 103,084 74,269 59,191 

Mt. Baker-
Snoqualmie 

1,181,894 531,704 45,696 39,182 28,348 18,990 

Umatilla 1,400,000 561,695 22,092 17,719 12,446 8,763 
Umpqua 984,602 793,454 102,529 79,941 57,769 41,063 

Wallowa-Whitman 2,456,451 556,928 21,772 17,811 12,419 8,957 
Wenatchee 1,559,213 867,757 39,001 31,845 22,738 16,054 
Willamette 1,675,407 1,319,508 184,230 142,872 102,611 73,487 

Winema 1,099,999 451,681 13,568 11,085 7,668 5,543 
       

Totals 23,574,909 11,586,323 $1,004,768 $802,538 $575,988 $421,482 
% of Clearcut   100% 80% 57% 42% 
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Table 4.  Ending Major Species Composition based on a 100-year Planning Period. 
     Major Species  

National Forest Gross Hect. Net Hectares  Clearcut Seed Tree Shelterwood Selection 

Colville 444,927 359,279  DF DF / PP DF / GF GF / WH 
Deschutes 649,629 112,212  PP / DF PP / DF DF / GF GF / WH 

Fremont 449,844 27,803  PP / SF PP / SF PP / SF SF / PP 
Gifford Pinchot 555,218 428,022  DF / NF DF / SF SF / DF SF / WH 

Mt. Hood 371,252 293,137  DF / NF DF / SF WH / DF WH /SF 
Malheur 590,830 70,050  PP / DF PP / DF DF / GF DF / GF 
Ochoco 388,086 110,567  PP / DF PP / DF DF / PP DF / GF 

Okanogan 690,381 267,390  DF / NF DF / SF DF / GF GF / WH 
Olympic 255,888 195,535  DF / NF DF / WH DF / WH WH / RC 

Rogue 254,947 205,870  DF / NF DF / SF SF / DF SF / WH 
Siskiyou 442,819 356,128  DF DF / WH DF / SF SF / WH 
Siuslaw 254,940 205,870  DF DF / WH DF / WH WH / SS 

Mt. Baker-
Snoqualmie 

478,287 215,169  DF / NF DF / SF DF / WH WH / SF 

Umatilla 566,549 227,306  PP / DF DF / PP DF / GF GF / DF 
Umpqua 398,447 321,093  DF / SF DF / SF DF / WH WH / SF 

Wallowa-Whitman 994,072 225,377  PP / DF PP / DF DF / GF GF / DF 
Wenatchee 630,979 351,162  DF / NF DF / WH DF / WH WH / SF 
Willamette 678,000 533,976  DF / NF DF / WH WH / DF WH / SF 

Winema 445,145 182,785  PP / RF PP / SF PP / SF SF / WH 
        

Totals 9,540,240 4,688,731      
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Table 5.  Mean Annual Harvest Removals on the Gifford Pinchot NF 
 

  Scribner BdFt (x1000)  

Period Clearcut Seed Tree Shelterwood Selection 

2000 314,218 259,908 187,126 138,936 
2010 317,490 261,581 188,921 140,615 
2020 320,445 263,870 191,586 142,674 
2030 325,950 266,001 194,268 144,804 
2040 330,024 269,194 196,986 145,381 
2050 334,982 270,697 199,104 147,018 
2060 335,117 271,261 201,351 149,739 
2070 339,303 272,636 201,913 151,061 
2080 337,368 273,373 202,626 151,604 
2090 355,532 274,445 202,671 152,261 

     

Average 331,043 268,297 196,655 146,409 
 100% 81% 59% 44% 

     
 



NW Timber Supply – J.D. Arney, PhD Page 34 of 34 28-January-2016 

 
 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

1
9
9

0

2
0
0

0

2
0
1

0

2
0
2

0

2
0
3

0

2
0
4

0

2
0
5

0

2
0
6

0

2
0
7

0

2
0
8

0

2
0
9

0

2
1
0

0

M
B

d
F

t/
Y

e
a

r 

Decade Midpoint 

Sustained Yield - Gifford Pinchot National Forest 

Clearcut

Seed Tree

Shelterwood

Selection


