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§  Provided indirect climate benefits in the form 

of carbon sequestration and carbon storage 

and high quality water; 

§  Provided a “soft landing” for the timber indus-

try as it continues to consolidate and shift to-

ward smaller logs;

§  Decoupled Oregon counties from reliance on 

uncertain and unsustainable timber receipts; 

and 

§  Sustained quality of life benefits for regional 

economic diversification.

Federal agencies are considering revising the 

NWFP in its entirety or via separate plan revisions 

(e.g., BLM Western Oregon). We recommend that 

plan revisions treat the NWFP current protec-

tions as a “floor” rather than a “ceiling” and that 

land managers build on the NWFP by: 

§  Moving all remaining mature and old-growth 

“high-biomass” forests from the Matrix where 

logging can occur to the reserve network (i.e., 

abolish the need for a “Matrix” while maintain-

ing a fixed reserve system in perpetuity); 

§  Reducing carbon dioxide releases from logging 

by choosing alternatives that optimize carbon 

storage and sequestration and increasing cli-

mate resilience by reducing land-use stress-

ors (especially livestock grazing, and post-fire 

logging); 

§  Maintaining or increasing stream buffer pro-

tections of the ACS in order to benefit both 

aquatic and terrestrial species; 

§  Decommissioning and repairing failing roads 

that pollute streams with sediment runoff; 

§  Restoring degraded tree plantations that pro-

pose significant fire risks; and 

§  Reintroducing landscape fire (including allow-

ing fires, under safe conditions, to perform vi-

tal ecosystem services) while partnering with 

Executive Summary
The 1994 Northwest Forest Plan (NWFP) shifted 

federal lands management from timber domi-

nance to ecosystem management and biodiversity 

conservation on nearly 25 million acres within 

the range of the threatened Northern Spotted 

Owl. Several assessments have demonstrated that 

the scientific underpinnings of the plan remain 

sound and that it has met most of its ecosystem 

management goals, including: 

§  Greatly reduced logging of old-growth forests 

on federal lands; 

§  Slowed declines of the Northern Spotted Owl 

and Marbled Murrelet that would have been 

much worse; 

§  Provided a “safety net” for rare species out-

side the reserve network (so called “survey and 

manage” species); 

§  Vastly improved watershed conditions across 

over two-third of 193 watersheds managed un-

der the Aquatic Conservation Strategy (ACS); 

photo: D. DellaSala
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Why the Northwest Forest Plan 
Is Needed

The NWFP ushered in ecosystem management 

and biodiversity conservation on nearly 25 mil-

lion acres of federal lands within the range of 

the federally threatened Northern Spotted Owl 

(Strix occidentalis caurina). At the time, President 

Bill Clinton was seeking to end decades of con-

flict over old-growth logging by directing federal 

agencies to work together on a plan that would 

be “scientifically sound, ecologically credible, and 

legally responsible.” 

The NWFP was crafted to protect long-term vi-

ability of “our forests, our wildlife, and our water-

ways,” and to “produce a predictable and sustain-

able level of timber sales and non-timber resources 

that will not degrade or destroy the environment.” 

The plan amended 19-national forest and 7 BLM 

resource plans together with some 80% of those 

lands dedicated to some form of conservation 

(Box 1, and Fig. 1). In 1993, U.S. District Court 

homeowners on reducing fire risks in fire-

prone areas. 

The plan also needs to be brought into compliance 

with the ecological integrity and forest carbon 

management provisions of the 2012 national forest 

planning rule, President Barack Obama’s Novem-

ber 2013 executive order on climate change, and 

the White House (CEQ) guidelines on greenhouse 

gas emissions from land-use (forestry) activities. 

With increasing threats from climate change and 

non-federal logging, ongoing declines of imper-

iled species, new pressures from invading species, 

and greatly expanding post-fire logging projects, 

every acre of mature and old-growth forest on 

federal lands including when those areas eventu-

ally burn or are reset by natural disturbances must 

be protected in perpetuity for the plan to fully 

achieve its ecosystem targets and myriad ecosys-

tem benefits provided by intact and recovering 

ecosystems. In sum, if it was ecologically valuable 

and protected before a disturbance it is as impor-

tant (if not more) after a disturbance. 

photo: Rough and 
Ready Creek, southwest 
Oregon, D. DellaSala
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The NWFP is also needed because for many de-

cades prior to 1990, federal lands were managed 

without sufficient regard for water quality, fish 

and wildlife, carbon storage, recreation, intact-

ness, and other ecosystem values. This resulted in 

widespread forest fragmentation (road building 

and clearcuts , see Google image), cumulative im-

pacts, water quality violations, imperiled species, 

altered fire regimes, and public controversy that 

erupted in the courts and Congress. Without the 

NWFP, older forests were being clearcut at an es-

timated rate of 2 square miles per week1 and that 

would have liquidated most of these forests some-

time this decade.

Scientists involved in the NWFP (the so called 

FEMAT science team) recognized that even with 

the plan’s protective standards it would take at 

least a century (possibly 2) to restore the late-suc-

cessional (mature and old growth) forest ecosys-

tem reduced by logging to a fraction (<20%) of its 

historical extent. A substantial (40%) proportion 

of the late-successional reserves (LSRs), were lo-

cated within plantations that would require suf-

ficient time and restoration to eventually become 

old growth2. While it is premature to judge the ef-

ficacy of a 100-year plan in two decades, scientific 

assessments have shown that it has achieved many 

of its ecosystem management targets as summa-

rized herein. Notably, one of the key objectives of 

the plan was to reduce fragmentation and recre-

ate a functional, interconnected late-successional 

ecosystem. This will require not just protecting 

existing older forests but growing more over time. 

Congressionally reserved – 7.3 million (30%) 
Late Successional Reserves – 7.4 million (31%) 
Managed Late Successional Reserves – 102,199 (<1%) 
Adaptive Management Areas – 1.5 million (6%) 
Administratively Withdrawn – 1.5 million (6%) 
Riparian Reserves – 2.6 million (11%)
Matrix – 3.97 million (16%)

Figure 1 Land-use allocations under the NWFP.

Judge William Dwyer proclaimed the plan as 

the “bare minimum” (emphasis added) needed 

to meet the requirements of the National Forest 

Management Act and Endangered Species Act, 

summarily lifting the injunction on logging. 

Box 1    Land-use allocations in acres (%)
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Restoring older forests is an uncertain endeavor—

no one has done it before—especially in the face 

of climate change.

NWFP Fine Filter
Scientists have long-recognized that effective con-

servation planning on federal lands should in-

volve both a coarse-filter (representative reserve 

network) and fine-filter (local protections for spe-

cies that otherwise would fall through the reserve 

“cracks”) approach using reserves and additional 

protections3. The fine-filter” (“survey and man-

age”) elements of the NWFP were designed to 

maintain some 400 species of amphibians, bryo-

phytes, fungi, lichens, mollusks, vascular plants, 

arthropod functional groups, and one mammal 

survey and manage species, including many lo-

calized endemics, that otherwise may not persist 

outside the reserve network4. The plan’s survey 

and manage (species are surveyed and, if found, 

their specific location is protected from logging) 

requirements might not be needed if the course 

filter was fully functional, but unfortunately, past 

Google Earth image showing 
extensive clearcuts (private 
lands) near Coos Bay, 
Oregon.

photos: Checkerspot butterfly (D. DellaSala); Tailed-frog (anonymous); Pileated Woodpecker (D. Kelsay)
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petuity (i.e., fixed on the landscape) are funda-

mental to the future of life on the planet6.

The older forests and intact watersheds that the 

NWFP reserves protect, or seek to restore, pro-

vide myriad ecosystem benefits, including stor-

ing vast quantities of atmospheric carbon impor-

tant in climate regulation7, climatic refugia and a 

relatively connected landscape for climate-forced 

wildlife migrations in search of cool, moist condi-

tions8, and high quality water for aquatic organ-

isms and people. 

The network of large reserves is meeting the ob-

jectives of slowing (but has yet to stop due to 

many factors) the decline of imperiled species 

that would have ostensibly been much steeper 

without the NWFP9. By distributing reserves in 

redundant, interconnected sequences (see Fig. 1) 

the loss of any single or cluster of reserves from 

management so thoroughly fragmented the eco-

system that many of the reserves themselves start-

ed from a highly degraded condition. Survey and 

manage is needed to mitigate for past damage. 

NWFP Coarse Filter
The conservation foundation of the NWFP, rooted 

in fixed reserves, has been widely recognized by 

scientists and the NWFP is considered a global 

model in this regard5. This is largely because the 

reserve network is the backbone to a regional con-

servation strategy for species that depend on older 

forests that cannot find suitable habitat in the sur-

rounding and fragmented non-federal lands (e.g., 

the so-called BLM “checkerboard” in southwest 

Oregon, see photo below). Globally, scientists 

(including FEMAT in 1993) have recognized that 

large, interconnected reserves maintained in per-

photo: “checkerboard” (mixed) ownerships near Roseburg, OR depicting extensive forest fragmentation of alternating patches 
of clearcuts on private lands and federal forests. Logging older forests increases competitive pressure between Barred Owls and 
Spotted Owls and, near the coast, increases nest predation of Marbled Murrelets. Federal lands are the last chance for intact 
ecosystems (D. DellaSala).
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located. It should be noted that these estimates do 

not account for degradation of old forest by par-

tial logging that does not show up in the satellite 

data, forest recruitment that replaces fire losses 

over time, degradation of LSRs from post-fire “sal-

vage,” and the importance of complex early seral 

forest in development of future old-growth for-

ests12. By comparison, logging eliminated about 

13% (~491,000 ac) of older forests on non-federal 

lands during this period and this contributes to 

fragmentation of surrounding federal reserves, 

particularly in the “checkerboard” ownerships of 

southwest Oregon (above photo). 

Northern Spotted Owl
Recent spotted owl population trends on federal 

lands show an alarming (2.8%) annual rate of 

owl decline (Fig. 2)11. Notably, the mean annual 

rate of population change was below an estimated 

stationary population level (dashed line) for 

all nine-owl demographic study areas. Declines 

were steepest northward but some areas had con-

fidence intervals (but not means) overlapping 

with stationary populations (Tyee, Klamath, So. 

Cascades). On federal lands, there was a net change 

of <1% of nesting and roosting habitat during the 

NWFP period and thus ongoing owl declines can 

natural disturbances like fire would not under-

mine the integrity of the reserve system over a 

larger region. Riparian Reserves (generally narrow 

stream buffers) were also designated to maintain 

the integrity of aquatic systems and contribute to 

functional connectivity among LSRs in an oth-

erwise fragmented landscape. This would allow 

for dispersal of late-successional species like the 

Northern Spotted Owl across broad physiograph-

ic provinces. 

Overall Changes in  
Late-Seral Forests

Older forests once were widely distributed 

throughout the Pacific Northwest, particularly in 

wet areas where fire return intervals were centu-

ries long10. The NWFP, in order to achieve compli-

ance with the Dwyer court ruling, made monitor-

ing of these forests a necessity. Since then, moni-

toring reports by federal agencies of forest trends 

have showed a small (relative to uncertainty and 

error sources in the estimates) decline (1.9%) in 

older forests in the plan area primarily from fire 

(90% of the decline) with some (<0.5%, 32,100 

ac) logging losses on federal lands11. Most fire-

related late-successional losses occurred in LSRs 

where the majority of late-successional forests are 

Figure 2 Estimates of mean annual rate of population change (λ) and 95% confidence 
interval for 9 spotted owl demographic study areas (ibid #8).
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losses or owl take in post-fi re logging projects is 

especially relevant to owl recovery in lieu of the 

recent petition to up-list the owl to endangered 

status under consideration of the U.S. Fish & 

Wildlife Service and unprecedented post-fi re log-

ging on federal lands (see below).

Federal agencies continue to assume that fi re is the 

leading habitat loss to owls (e.g., both the recovery 

plan and critical habitat rule treat fi re primarily 

as a threat and thinning as a recovery action for 

owls) despite evidence that owls in their south-

ern range appear resilient to fi res if (a) pockets of 

fi re refugia are present in low-moderately burned 

patches within large fi re complexes that provide 

nesting and foraging habitat14 (fi res in dry owl 

provinces most often are mixed-severity fi res15); 

and (b) post-fi re logging is avoided16. Further, 

based on computer simulations, the loss of habi-

tat from thinning as proposed by federal agencies 

is anticipated to far exceed that of projected fi re 

habitat “losses” in the coming decades17. 

Notably, in a fi ve-year status review of the spotted 

owl, scientists concluded that there was no reason 

to depart from the NWFP and that the situation 

be inferred from prior (federal) and current (non-

federal) habitat losses as well as competition from 

the invading Barred Owl (Strix varia). However, 

even though federal lands at a coarse scale main-

tained late-successional forest during the NWFP 

period as noted, ongoing logging, particularly 

on BLM lands in western Oregon continues to 

degrade spotted owl habitat primarily during fuel 

treatments that reduce canopy cover below criti-

cal owl needs (<70%)13. Halting further habitat 

photo: U.S. Fish & Wildlife Service

photo: Mixed-severity fi res 
like the Biscuit 2002 fi re in 
southwest Oregon (photo ten 
years later) produce a mosaic 
pattern of burn severities 
(symbols are High, Moderate, 
Unburned/Low) for spotted 
owl nesting and foraging 
habitat, unless post-fi re 
logging occurs (D. DellaSala). 

Biscuit Mixed-Severity Fire, SW Oregon
Pyrodiversity Begets Biodiversity
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NWFP Aquatic Conservation 
Strategy (ACS) 

The ACS, through its various components, includ-

ing establishing Riparian Reserves (protective buf-

fers preclude most logging) and identifi cation and 

protection of Key Watersheds (watersheds man-

aged as high-quality habitat for at risk salmonids), 

was designed to restore and maintain ecological 

processes for aquatic and riparian areas. 

Fifteen years of monitoring data (1994–2008) on 

a broad suite of stream conditions have shown 

marked improvements in the majority (69%) of 

for the owl would be bleaker today if not for the 

reserves18. Similarly, the U.S. Fish and Wildlife 

Service in its 2011 revised critical habitat proposal 

for the owl concluded:

“results from the fi rst decade of monitoring 

do not provide any reason to depart from the 

objective of habitat maintenance and resto-

ration as described in the Northwest Forest 

Plan.” 

While the Barred Owl is clearly playing an increas-

ingly detrimental role in recovery of the Northern 

Spotted Owl, the importance of habitat in ame-

liorating spotted owl extirpations cannot be over-

stated—thus, as habitat declines from ongoing 

logging we would expect increasing extirpation 

pressure on Northern Spotted Owls from the 

cumulative effects of Barred Owls and habitat 

loss19. 

Marbled Murrelet
(Brachyramphus marmoratus)

This federally threatened coastal seabird nests in 

old-growth forests and is especially vulnerable to 

habitat fragmentation from roads and clearcuts 

that expose murrelets to nest predators20. Federal 

lands are the best hope for recovering murrelets 

given extensive private lands logging21. 

Over the NWFP area, murrelet populations 

declined annually by ~ 3.9% from 2001–2009 

(total estimated decline of 27%) (Fig. 3)11. Rate of 

decline was greatest in Washington but was within 

that expected with implementation of the NWFP 

given the reserves are still not yet fully functional. 

During the 15-year monitoring period there was 

an observed net loss of 7.1% of “higher suitability 

nesting habitat” from the baseline period (mostly 

on nonfederal lands) but there were uncertainties 

in this estimator. Habitat declined by ~3% on fed-

eral lands due mainly to wildland fi re (e.g., Biscuit 

2002). The LSR network arrested much of the 

decline of older forests needed by the murrelet22. 

photo: C. Loughead

Figure 3 Marbled Murrelet trend analysis for the NWFP 
2001–2009 (ibid ix).
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193 watersheds managed under the ACS (Fig. 4)23. 

Others have noted similar in-stream improve-

ments24, mainly due to forest regrowth from 

reduced logging and road decommissioning. In 

general, watershed condition was most positive 

for Congressionally Reserved lands, followed by 

LSRs, and the Matrix. Key Watersheds provide 

high-quality habitat and refugia for aquatic and 

riparian species and therefore are critically impor-

tant. Most of the highest quality water comes from 

intact federal watersheds25. 

Finally, in a comprehensive review of aquatic con-

servation strategies, a team of multi-disciplinary 

scientists noted that, if anything, the buffer widths 

for riparian protections needed to be enlarged—

not decreased as some have suggested—in lieu of 

photos: Illinois River (top) and Rough & Ready Creek, southwest Oregon, 
Z. Collier

Figure 4 Watershed condition trend scores (1994–2008)11
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stream users with drinking water. This subset of 

BLM lands, totaling 1.2 million acres of the 2.1 

million acres of BLM O&C and CBWR lands, 

includes 79 Surface Water Source Areas (SWSA) 

that provide clean drinking water for over 1.5 

million people from Medford to Portland, high-

quality water for salmon, old forest habitat for 

threatened wildlife, and are important for prepar-

ing communities and wildlife for the inevitable 

consequences of climate change. With respect 

to the NWFP, BLM Western Oregon lands have 

numerous irreplaceable ecosystem values strategi-

cally important to the NWFP as a whole (Table 1).

ongoing stressors from land management in the 

surrounding non-federal lands and the chance for 

more climate change related flooding events26. 

BLM Western Oregon Lands 
are an Important Cog  

in the NWFP27

BLM lands in western Oregon, particularly O&C 

and Coos Bay Wagon Road (CBWR) holdings, 

provide irreplaceable ecosystem benefits to people 

and wildlife, including those lands with Surface 

Water Source Areas (SWSAs) that supply down-

Attribute BLM Lands

Late-seral forests ~900,000 ac of old growth (>150 yrs, 22%), 590,000 ac mature (80-150 years, 15% of totals 
for western OR)

Northern spotted owl 
critical habitat

1 million ac (27%); LSRs: 600,000 ac 

Marbled murrelet 
critical habitat

~485,000 ac, 32% of total critical habitat in western OR, 83% of which is within BLM 
LSRs

Evolutionary Significant 
Units of coho 
(Oncorhynchus kisutch)

~1.8 million ac of coho ESU area, 650,000 ac of coho ESU’s in BLM LSRs—35% of the 
ESU area on BLM land. 

Of the 6,297 mi of spawning and rearing habitat within western Oregon, 12% of it is 
located on BLM lands, 100% is in Riparian Reserves, and 44% of which is within LSRs.

Evolutionary Significant 
Units of chinook 
(O. tshawytscha)

~ 370,000 ac of ESU habitat, 16% of BLM land in western Oregon; 63,000 ac of chinook 
ESU habitat in BLM LSRs—17% of the total ESU area on BLM land. 

Evolutionary Significant 
Units of steelhead  
(O. mykiss)

218,000 ac of steelhead ESU habitat, all of which is found in the Salem and Eugene dis-
tricts. Nine percent of BLM land in western Oregon contains steelhead ESU habitat with 
35,000 ac of steelhead ESU habitat in BLM LSRs—16% of the total ESU area across BLM 
land. 

Key Watersheds Western Oregon contains ~3.9 million ac of Key Watersheds, 154,000 ac (4%) of which 
are located within BLM LSRs. In the Coast Range, LSRs protect 9% of Key Watersheds 
overall, encompassing over 25% of 10 of the 38 key watersheds in this area. 

Survey and Manage 
Species

Of the 404 survey and manage species (primarily rare species at risk of local extirpa-
tion) recognized in the NWFP, 149 species are found on BLM land and 93 are found 
within BLM LSRs. LSRs in the Salem BLM District contain the highest concentration of 
these species (54), followed by Roseburg (39), and Coos Bay (35). Species include red 
tree vole (Arborimus longicaudus, an important food source for spotted owls), and many 
species of vascular plant, mollusk, lichen, fungi, and bryophyte.

Table 1 Summary of important ecological attributes of BLM lands in western Oregon 
in maintaining the integrity of the Northwest Forest Plan (summarized from Staus et al. 
2010 and unpublished data by DDS).  
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Climate Change and the NWFP
Climate change was not fully anticipated dur-

ing development of the NWFP and this increas-

ing stressor will exacerbate cumulative impacts 

to aquatic and terrestrial species and ecosys-

tems throughout the region. For instance, using 

3 downscaled climate change models, research-

ers projected a 2 to 6º (C) (4–11º F) warming 

by late century (Fig. 5)26. While there is greater 

uncertainty in precipitation projections, 2 of 3 

models considered in this analysis showed dry-

ing (warmer colors) in the southern extent  

(Fig. 5). Additionally, although not shown in 

these figures, other climate models indicate wetter  

winters but with less snow pack and this is trou-

bling for at-risk salmonids and could lead to 

increased fire risks28. 

photo:redtri.com

photo: Ancient cedar, Cascade-Siskiyou National Monument, D. DellaSala
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Figure 5 Three climate down-scaled general circulation models (CCMA-CGCM2, 
CSIRO-MK2, HADCM3) depicting changes in temperature (top) and precipitation (bot-
tom) under the A2A ensemble-emissions scenario by 2080s29.
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change, the deficit from historical levels is likely 

to remain significant for decades. Most climate 

models do not account for the historical deficit in 

acres burned in determining whether future fire 

projections represent uncharacteristic conditions 

and this could result in excessive thinning that 

creates novel ecosystems31. 

Carbon and the NWFP
National forests of the Pacific Northwest are cham-

pions in storing carbon long-term (Fig. 7, dark 

green)32. The region’s older high-biomass forests 

(>200 mg carbon/ha) store massive amounts of 

Although fire has received considerable attention 

from federal agencies and decision makers, there 

have been no recent (since the 1980s) increases 

detected in extent or severity of fire in dry forest 

regions within the range of the owl or significant 

fire-related losses to owl habitat when accounting 

for forest recruitment over time30. Additionally, 

there appears to be a deficit in acres burned com-

pared to estimated historical levels in the Western 

United States (Fig. 6)14. Even with the positive 

trend in acres burned from the 1990s on, acres 

burned are well below historical levels. Although 

further increases are likely in places with climate 

Figure 6 Fire acres (1919–2009) across Western United States (NIFC datasets)

Figure 7 High-biomass forests (dark green) of the continental U.S.24
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for atmospheric carbon due to reduced logging 

and forest regrowth35. While most of the stored 

carbon losses on federal lands are the result of 

forest fires (this is temporary as new vegetation 

rapidly sequesters carbon), logging is the leading 

cause of emissions on non-federal lands24. 

NWFP and Interpretations of 
Timber Harvest 

The NWFP is a compromise between conserva-

tion of older forests and logging on federal, state, 

and private lands. While criticized by some as 

not meeting timber targets, Congress recently 

budgets ~700 million board feet region-wide 

(Fig. 9). The plan also provided a stable conserva-

tion framework on federal lands that would main-

tain the majority of endangered species protec-

tions. As an example of the plan’s timber outputs, 

since 1995 the BLM has offered 84% of the allow-

able sale quantity (ASQ) volume, offered 96% of 

the Congressionally funded “target,” sold 96% of 

the volume offered; and sold 80% relative to the 

ASQ and 92% relative to Congressionally funded 

targets (Fig. 10). Some conservationists also 

have proposed ecologically based thinning alone 

can produce ~730 million board feet annually 

carbon in large trees, dense foliage, and produc-

tive soils for centuries. When cut down, these for-

ests quickly release about half their stored carbon 

as a carbon dioxide pollutant, the other half is 

stored temporarily in wood products33. 

The good news is that federal lands managed 

under the NWFP have switched from a source of 

carbon dioxide pollution prior to the plan (verti-

cal line, Fig. 8) due to excessive logging to a sink 

Figure 9 NWFP timber sale “accomplishments” based on agency reports. 

Figure 8 Net ecosystem carbon balance on public and 
private lands before and during the NWFP34.
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Ongoing Stressors and  
What’s Needed Next

Recently, federal agencies have been discuss-

ing forest plan revisions (e.g., a possible NWFP 

2.0) and the BLM is currently revising its plans 

for western Oregon. Any changes to the NWFP 

need to build on the plan’s current protections as 

a “floor”– rather than a “ceiling” for conservation. 

This is because of the increasing and cumulative 

threats of climate change, logging on non-federal, 

post-fire logging on federal lands, and competi-

tive pressures from Barred Owls. 

As federal agencies update plans it is imperative 

to maintain the cohesiveness of the NWFP’s eco-

system management emphasis and the inter-con-

nectedness of the reserve system across the larger 

region. Coordinated management of federal agen-

cies is also necessary to ensure that the entire range 

of the Northern Spotted Owl and other imperiled 

species are treated holistically rather than a series 

of fragmented and unrelated actions. 

Federal agencies should build on the NWFP by: 

(1) complying with President Barack Obama’s 

(primarily in plantations) during a 20-year resto-

ration period in Westside forests36. 

Timber harvest levels depend on many fac-

tors, including housing markets, global demand, 

agency resources, congressional appropriations, 

and compliance with environmental laws and 

NWFP standards and guidelines. Importantly, 

many Northwest communities have diversi-

fied economically and are no longer “timber 

dependent”37. 

Figure 10 Annual BLM timber volume performance under the NWFP vs. ASQ and 
Congressionally funded target. Current ASQ=203 million board feet. Note the dip in 
1999–2001 was due to BLM’s failure to implement the NWFP. 

photo:surgenetwor.org
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The NWFP also is by happenstance an excellent 

starting-place for building a strategy of robust cli-

mate change planning as follows:

1. Spans a large dynamic landscape. Large con-

tiguous federal ownerships permit ecological 

use of fire that provides habitat heterogeneity 

and complex early seral structures increas-

ingly rare due to logging42, optimizes carbon 

storage, and provides potential climate refugia 

for displaced wildlife.

2. Includes a system of forest reserves that are 

large, well distributed, redundant, and the 

spacing among reserves was intended to 

facilitate dispersal of mobile species (and as 

a safety net for species that are less mobile). 

The reserve system is arranged along north-

south gradients including the coastal ranges 

and Cascades, elevational gradients, and topo-

November 2013 Climate Change Executive Order 

and CEQ’s draft guidelines on greenhouse gas 

emissions and climate change (Federal Register 

Vol. 80, No. 35 / Monday, February 23, 2015); and 

(2) maintaining focal species populations well 

distributed across the network of fixed reserves 

(including larger ones) and stream buffers 

(including wider ones) designated by the NWFP. 

This is especially important given the Northern 

Spotted Owl is being considered for endangered 

status, Marbled Murrelets are still declining and 

need more protection, and other species recently 

have been proposed for listing (e.g., Pacific fisher 

Martes pennanti, North Oregon Coast Range 

distinct population segment of the red tree 

vole Arborimus longicaudus). In recognition of 

increased land-use stressors and climate change, 

the NWFP should include additions to the reserve 

network and other measures (Table 2). 

Stressor or Land Use NWFP NWFP+

Climate-forced  
wildlife migrations

LSRs, landscape  
connectivity via 
reserves.

Enlarge LSR network by protecting remaining older and high-bio-
mass forests in a fixed reserve system, increase connectivity for cli-
mate-forced wildlife displacement, reduce management stressors, 
eliminate the “Matrix” by shifting forest management to restoration 
of degraded areas, and identify and protect climate refugia38.

Livestock Grazing ACS standards and 
guidelines.

Remove cattle from riparian areas and reduce overall grazing 
pressure via large no-grazing zones39.

Wildfire Thinning and post-
fire logging allowed 
in reserves (trees <80 
years) and Matrix.

Prohibit post-fire logging in all reserves, maintain all large snags 
in the Matrix (other than legitimate road side hazards), protect 
trees >80 years and maintain canopy at least 60% in spotted owl 
habitat. Plan for ecological use of fire to achieve integrity objec-
tives. Focus on flammable tree plantations and work coopera-
tively with private landowners on home-ignition zone risk reduc-
tion (reduce flammable vegetation within 100–200 feet of homes, 
and build with fire-resistant materials).

High-Biomass 
Forests

No recognized protec-
tions other than if they 
overlap with reserves.

Optimize carbon storage by protecting high-biomass forests and 
by reducing logging frequency to sequester more carbon, treat 
carbon as a multiple use40 and reduce carbon dioxide pollution 
from forestry by making use of new assessment tools41.

Aquatic 
Conservation 
Strategy

Riparian Reserves, Key 
Watersheds, water-
shed assessments/
monitoring.

Maintain or increase riparian buffer widths to ameliorate winter 
flash floods and restore floodplain connectivity and sinuosity 
(damaged mainly by livestock) to slow water down for summer 
storage.

Table 2 Land use stressors, the NWFP (current) and suggested additions. 
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Conclusions
The NWFP remains the best available science for 

conserving, restoring, and managing responsibly 

federal lands within the range of the Northern 

Spotted Owl and, for the first time ever, an entire 

ecosystem. Although the plan is only two decades 

into its century-long implementation, it has 

achieved many of its ecosystem objectives. 

With the advent of climate change and unantici-

pated invasive species such as the Barred Owl, any 

changes to the NWFP should bolster habitat pro-

tections so that imperiled species can weather the 

climate change storm, the region’s high-biomass 

older forests are doing their part in sequestering 

and storing carbon long-term, streams with wide 

buffers are protecting aquatic species and people 

from winter flash floods, burned reserves remain 

protected, and restoration of degraded plantations 

and roads provide sustainable jobs in the region. 

While federal agencies have increasingly focused 

on fire prevention since the plan’s inception, it is 

not without a host of mounting and often grossly 

under-estimated impacts to aquatic and terres-

trial species and ecosystem integrity. Post-fire log-

ging will only worsen conditions for Northwest 

forests as the climate dries in places, leading to 

graphically diverse areas. Reserves are man-

aged under a rule set intended to protect and 

restore late-successional ecosystems that have 

inherent ecological inertia, resistance, and 

resilience to climate change.

3. Emphasis on maintaining biodiversity, which 

is necessary for the adaptive capacity of natu-

ral systems over the long term. Helps to ensure 

long-term persistence of species, populations, 

and diverse gene pools.

4. Helps reduce land-use stressors by limiting 

the rate of logging and other stressors, and 

imposing standards and guidelines that mini-

mize impacts.

5. Includes a variety of requirements for water-

shed analysis, reserve assessments, and moni-

toring that can act as an early warning sign for 

climate driven shifts.

6. Contains a large amount of carbon and the 

capacity to store far more carbon if young for-

ests are allowed to grow.

7. Emphasizes interagency cooperation and 

involves BLM western Oregon lands that 

provide critical linkages between the Oregon 

Coast Range and Cascades43.

8. The ACS will help make hydrologic systems 

and aquatic ecosystems more resilient by mod-

erating cumulative watershed effects, reduc-

ing the extent of the road system, emphasizing 

maintenance of riparian areas, shade, flood-

plain processes, recruitment of large wood 

from both near stream areas and unstable 

slopes, and connectivity and fish passage.

photo: Mixed-severity fires are associated with high levels of plant and 
wildlife diversity in the ensuring complex early seral forest and their 
conservation is integral to ecosystem integrity objectives of the 2012 forest 
planning rule (Z. Collier).
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§  Rim Fire (257,315 ac burn perimeter, 2013) 

Stanislaus National Forest – Forest Service 

reported “only” 29,210 acres would be logged 

(11% of burn perimeter logged) but failed to 

account for the full project impacts to all 39 

larger and more aggressive logging responses 

(feedback loop) and uncharacteristically large 

and severe fires associated with logged over land-

scapes (Fig. 11). This is because post-fire logging 

is known to increase fine fuels (slash) thereby ele-

vating future fire risks (re-burn potential)44 and it 

degrades spotted owl habitat15 among numerous 

other impacts45. Unfortunately, the Forest Service 

increasingly is using fire to remove protections in 

reserves as illustrated from these three examples in 

the NWFP area and other National Forest lands46:

§  Biscuit fire (~495,000 ac burn perimeter, 2002) 

Rogue-Siskiyou National Forest – 127,000 acres 

treated (“only” 4% of burn perimeter proposed 

for logging) but this included 70% of the units 

within LSRs, 52% within inventoried roadless 

areas, 55 watersheds connected to Wild & Scenic 

rivers, plus expedited environmental reviews.

photo: Roseburg News Review photo: C. Hanson

Figure 11 Incompatible vs. compatible (with ecosystem integrity) management as 
commonly practiced on non-federal (left) and sometimes (right) practiced on federal lands. 

Incompatible Management Compatible Management

Landscape traps (the larger the 
fire, the bigger the logging) Ecological Wildfire Use

Salvage log and 
plant to conifer

Pulse of biological 
legacies

Stand-replacing fire Pyro-diversity/ 
complex early seral

Feedback 
loop

photo: Aerial view of large-scale post-fire logging in the Biscuit 2002 burn 
area within a Late-Successional (at the time, the Forest Service claimed this 
type of “restoration” would accelerate late-seral conditions) (photo: K. Schafer)
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Given extensive fragmentation on private lands, 

federal lands are the best chance for maintain-

ing natural disturbance processes necessary for 

ecosystem integrity and viability of species that 

depend on complex early seral structures (e.g., 

large live and dead trees)50. As ecosystem integrity 

is now a requirement of the 2012 forest-planning 

rule, any revisions of the NWFP should build on 

this objective.

The NWFP remains the best science of its time. 

The plan is not “broken” but rather is a framework 

upon which a robust conservation strategy can be 

built and made ready for the unprecedented chal-

lenges of a changing climate (Fig. 13). This is not 

a time to eliminate reserves or shift to risky and 

untested “reserve-less” strategies, reduce stream 

buffers, or increase logging given the ecosystem 

upon which the plan was based has not fully recov-

ered from decades of unprecedented logging. The 

increasing numbers of imperiled species, poten-

occupied California Spotted Owl territories 

(Strix o. occidentalis) logged along with other 

species that depend on fire-created habitat. 

Logging units were concentrated in complex 

early seral forests47.

§  Klamath Westside “Fire Recovery” Project 

(183,100 ac burn perimeter, 2014) Klamath 

National Forest – 40,000 acres proposed logging 

(“only” 22% of burn perimeter to be logged) but 

with 6,680 acres of LSRs and Riparian Reserves, 

10,000+ ac (roadside reserves), 7,900 acres of 

new plantations to be created, and expedited 

environmental reviews.

Industrial logging across large regions like this 

one is triggering “type conversions” and “land-

scape traps48,” whereby fire resilient native forests 

are converted to fire-prone plantations over large 

regions with highly altered disturbance dynamics 

(Fig. 12). 

Figure 12 Google image of the Douglas-fire complex in southwest Oregon just prior to 
the burn. Note the extensive clearcuts on private lands. Plantations burned hottest in this 
fire and this is consistent with regional studies of fires burning more intensely over logged 
landscapes than native forests49.
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as acres protected for carbon storage and climate 

refugia, contributions to a restoration and recre-

ation-based economy, recovery responsibilities 

for listed species, viable wildlife and salmon pop-

ulations, clean air and clean water, a rational fire 

policy that embraces ecological use of wildland 

fire as integral to ecological integrity and post-fire 

logging as antithetical, and the ongoing evolution 

of regional forestry toward small diameter timber 

and associated jobs as a byproduct of ecologically 

based restoration in plantations. Much of this 

already progress started on national forests like 

the Siuslaw, considered a model forest for NWFP 

implementation51 and it needs to continue.

tial endangered status of the spotted owl, exten-

sive alteration of keystone processes (hydrology 

and fire), and the specter of climate change is even 

more the reason to increase protections. 

In closing, for the past two decades, federal agen-

cies have been implementing the NWFP and 

should be proud of the accomplishments reflected 

in ecosystem monitoring reports. Responsible 

stewardship on federal lands has, for the most 

part, arrested what was an approaching ecosys-

tem collapse even though implementation has 

not been easy at times and to this day still chal-

lenges the prevailing timber dominance views of 

the past. What’s needed next are new accountabil-

ity metrics that build on the plan’s efficacy such 

Figure 13 NWFP is greater than the sum-of-its ecosystem parts. Plan revisions should 
include this schematic as fundamental to ecosystem integrity and climate readiness. 
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