Blue Mountains Forest Plan Revision
Scoping input regarding snags/dead wood, salvage logging, carbon storage and climate adaptation.
From Doug Heiken, Oregon Wild, PO Box 11648, Eugene OR 97440, dh@oregonwild.org 
Snags and dead wood

Table 10 shows that the desired future condition for down wood with maximums adjusted downward to ensure down wood levels are “sustainable.” It is important to establish ecologically optimal amounts and size classes of dead wood for public lands. The concern about sustainability must be tempered by the need for federal forests to mitigate for severely degraded conditions on non-federal lands.

Tables 11a and 11b show desired future condition for small and large snags. The FS needs to disclose how these figures compare to the DecAID tolerance levels for the species that need to most snags. Recognizing that wildlife population know no boundaries, and use both federal and non-federal lands, the FS need to consider the condition of down wood on the landscape as a whole, including non-federal lands. Looking at Tables 11a and 11b, it appears that far too much of the landscape will be dominated by areas with very low numbers of snags. This will perpetuate the existing deficit and fail to mitigate for past management practices and non-federal lands. 

Snags are critically important for fish and wildlife habitat (many life functions), carbon storage, soil building, slope stability, and capture-store-release of water, nutrients, and sediment, etc. Current plan direction for protecting and providing snags and down wood tends to be focused on a small subset of the full spectrum of values provided by dead wood and does not ensure the continued operation of these ecosystem functions or meet the complete lifecycle needs of the many species associated with this unique and valuable habitat component.  Please consider all the many values of snags and down wood presented in the scientific literature. The Blue Mountains Forest Plan Revision should review the key literature on all the functions and processes supported by snags and down wood:

1. Rose, C.L., Marcot, B.G., Mellen, T.K., Ohmann, J.L., Waddell, K.L., Lindely, D.L., and B. Schrieber. 2001. Decaying Wood in Pacific Northwest Forests: Concepts and Tools for Habitat Management, Chapter 24 in Wildlife-Habitat Relationships in Oregon and Washington (Johnson, D. H. and T. A. O'Neil. OSU Press. 2001) http://web.archive.org/web/20060708035905/http://www.nwhi.org/inc/data/GISdata/docs/chapter24.pdf   http://tinyurl.com/snagsrock 
2. Lofroth, Eric. 1998. The dead wood cycle. In: Conservation biology principles for forested landscapes. Edited by J. Voller and S. Harrison. UBC Press, Vancouver, B.C. pp. 185-214. 243 p. http://www.for.gov.bc.ca/hre/deadwood/DTrol.htm 

3. Stevens, Victoria. 1997. The ecological role of coarse woody debris: an overview of the ecological importance of CWD in B.C. forests. Res. Br., B.C. Min. For., Victoria, B.C. Work. Pap. 30/1997. http://www.for.gov.bc.ca/hfd/pubs/docs/Wp/Wp30.pdf
4. Franklin, J.F., Lindenmayer, D., MacMahon, J.A., McKee, A., Magnuson, J., Perry, D.A., Waide, R., and Foster, D. 2000. Threads of Continuity. Conservation Biology in Practice. [Malden, MA] Blackwell Science, Inc. 1(1) pp9-16.  

5. William F. Laudenslayer, Jr., Patrick J. Shea, Bradley E. Valentine, C. Phillip Weatherspoon, and Thomas E. Lisle Technical Coordinators. Proceedings of the Symposium on the Ecology and Management of Dead Wood in Western Forests. PSW-GTR-181. http://www.fs.fed.us/psw/publications/documents/gtr-181/  
6. Hagar, Joan, 2007, Assessment and management of dead-wood habitat: USGS Administrative Report 20071054, pp. 1-32. http://pubs.usgs.gov/of/2007/1054/pdf/ofr20071054.pdf
An important and under-appreciated ecological process is the cycle of biomass accumulation (e.g., large snag and dead wood are vastly under-represented on the landscape because management is so focused on controlling and preventing mortality.)  The full life-cycle of a tree starts with photosynthesis that captures carbon from the air to build a magnificent tree but it includes decades to centuries of "life" as a snag, down wood, and soil amendment before it returns to the atmosphere to begin the cycle again. The dead wood portion of this cycle needs to be re-established to enhance biodiversity, hydrology, soil productivity, and carbon storage. The NEPA analysis needs to recognize the full life-cycle of forests including the ecological, hydrological and carbon-cycle value of both live and dead trees.
In dynamic forest ecosystems, life may be fleeting but the snags and logs that are created by density dependent mortality or by disturbance events provide important ecological functions and critical temporal links from one stand to the next. Under natural conditions, a forest hands down a large legacy of living and dead material from one stand to another even after an intense disturbance. Even non-stand-replacing disturbance creates pulses of dead material that are critical for forest ecosystems. 
Many of the Forest Service’s focal species rely on dead wood for important aspects of their life cycle. Pileated woodpeckers and cavity excavators use dead wood for nesting, foraging, and possibly communication. Goshawks, owls, and other raptors use dead wood for nesting, roosting, and to support a healthy prey base. Pacifc fisher and American marten for denning, travel, cover, foraging, and prey base. Deer and elk use dead wood for cover and protection of bedding and fawning areas. Salmon, trout, and other aquatic species use dead wood for shade and stream cooling, hiding cover, spatial partitioning of habitat, energy dissipation, capture-storage-release of sediment and nutrients, and substrate and energy input for the food web that provides their food.

Secondary cavity nesters include numerous species of conservation concern including the Pacific fisher, American marten, bufflehead, flammulated owl, western bluebird, Vaux’s swift, northern flying squirrel, and several bat species, plus bears, amphibians, invertebrates, and many others. Approximately 31% of the total bird fauna of this region use snags for nesting and denning, foraging, roosting, communicating, and as hunting and resting perches. (Raphael and White 1984), so the importance of dead wood as a habitat element cannot be over-stated. Snags and down wood also serve several crucial ecosystem functions related to site productivity, nutrient storage & cycling, hydrology, geomorphology, disturbance, and habitat (terrestrial, riparian and aquatic). 

Snags are not just nice to have, they are an essential feature of old forests. A stand of big trees without snags is not a healthy forest. The ICBEMP Scientific Analysis Group (SAG) review of selected terrestrial vertebrate populations used “large snag density as a proxy for the structural quality of old-forest habitats” and they found that persistent low rates of snag recruitment are associated with several acute problems in the interior Columbia Basin.

Key model factors contributing most strongly to low environmental index values and low population outcomes—

Families 1 and 2 (Old-forest families)—

• Low recruitment of large snags composed of shade-intolerant tree species, such as ponderosa pine, western larch, and western white pine, as indexed by moderate and high HRV (Lewis’ woodpecker (migrant), pygmy nuthatch, flammulated owl), are the key factors contributing to low environmental index and low population outcomes. 

• Low quality of old-forest structural conditions (lack of diversity of size and decadence of large trees, large snags, and large logs), as indexed by declining large snag and/or large log trends (northern goshawk [summer], American marten, hoary bat), are the key factors. … 

Long-eared myotis (Family 7)—

• … decreasing snag trends (indexing low availability of roost sites) contribute to low environmental index and low population outcomes. … 

Western bluebird (Family 8)—

• High HRV departure and declining large snag density (indexing a lack of shade-intolerant tree species recruited as snags) contribute to the low environmental index and low population outcomes.
Martin G. Raphael, Richard S. Holthausen, Bruce G. Marcot, Terrell D. Rich, Mary M. Rowland, Barbara C. Wales, Michael J. Wisdom, 2000. DRAFT Effects of SDEIS Alternatives on Selected Terrestrial Vertebrates of Conservation Concern within the Interior Columbia River Basin Ecosystem Management Project, March 2000, revised June 23 , 2000 and November 14, 2000.
The Blue Mountain Plan Revision must use best available science to establish numeric objectives (Desired Future Condition) for snags and dead wood to meet all the biophysical functions of dead wood.  Recognize the Eastside Screens 100% potential population objective is no longer scientifically credible, but it does establish a clear principle that on federal lands, dead wood will be provided in sufficient amounts to support fully functional biophysical systems, and management should cause “no net loss” or slowing of natural recovery of the deficit of snag habitat. The Blue Mountains Plan Revision should not deviate from this underlying policy objective.
If the Forest Service chooses to use DecAID they should identify management indicators that have the highest need for small and large snags and down wood. Focal species, such as woodpeckers, secondary cavity users, and American marten, plus other key ecological functions, such as soil building and carbon storage.
Clear objectives for snags and dead wood must be established at multiple scales, including: subwatershed scale, focal wildlife home range scale, stream reach scale, and stand scale.

Prepare an inventory of current dead wood conditions by size and function, including both federal and non-federal lands that are used by populations of dead-wood-associated species.

Make a plan to meet those snag and dead wood objectives over the short- and long-term. The analysis supporting the plan revision  must recognize that commercial logging treatments unavoidably “capture mortality” and reduce snag habit. Even restoration thinning intended to accelerate development of large trees reduces mortality that is another key attribute of late successional forests.
 In the Windjammer EA, the Siuslaw NF noted that at least six times more coarse wood carries over from old-growth forests after wildfire compared to timber harvest, and the CWD left after logging is smaller and decays faster (citing Spies & Cline 1988)
. Ohmann et al (1994) found that non-federal forestlands do not retain enough snags to support viable wildlife populations
, so federal managers likely need to retain more snags on federal lands to compensate. Even when snag removal is not an intentional design feature of a project, hazard tree felling normally occurs in all treatment areas, plus a safety buffer around all treatment areas, plus a safety corridor along roads, and other work areas. Furthermore, non-federal lands are not managed for snag habitat. 
These are some of the reasons why Korol et al (2002) found that large snag habitat is below historic range of variability, and in the future would attain historic levels only in roadless and wilderness areas. Korol estimated that even if we apply enlightened forest management on federal lands in the Interior Columbia Basin for the next 100 years, we will still reach only 75% of the historic large snag abundance, and most of the increase in large snags will occur in roadless and wilderness areas. Jerome J. Korol, Miles A. Hemstrom, Wendel J. Hann, and Rebecca A. Gravenmier. 2002. Snags and Down Wood in the Interior Columbia Basin Ecosystem Management Project. PNW-GTR-181. http://www.fs.fed.us/psw/publications/documents/gtr-181/049_Korol.pdf Given the current extent of the road network and the historic extent of logging, the cumulative effects analysis must recognize the inherent conflict between “forest management” (past, present and future) and snags and all their values. Protecting all unroaded areas >1,000 acres would be a good way to partially mitigate for the deficit of snag habitat and the adverse effects of management activities that “capture mortality” across the roaded landscape.

The Blue Mountains Plan Revision proposed action suggests that 60% of the three forests are at risk of uncharacteristic wildfire. The FS should compare the recent fire effects to the Desired condition in “Table 1. Severity and Frequency of Wildland Fire (Desired Condition).” Maybe fire effects are not as far out-of-whack as the FS presumes. The Forest Service plans extensive logging to address this risk. The proposed action also grants a waiver of requirements to protect old trees in the wildland urban interface which covers 20% of the three forests. The proposed action also contemplates continued regeneration harvest. All such logging will significantly reduce recruitment of snags and dead wood. 
These three graphs from the Cottage Grove District’s Holland Moonsalt EA clearly show the adverse effect of logging on large and small snags and down wood. This project involved more than 1,000 acres of commercial thinning of 40-50 year old stands retaining 40-90 trees per acre.
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Figure 18.  Short and Long Term Changes to >10" Snags (Snags/Acre by Year)
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Figure 19.  Short and Long Term Changes to >20" dbh Snags (Snags/Acre by Year)
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Figure 20.  Short and Long Term Changes to > 6" Diameter Down Wood

Umpqua NF 2009. Holland Moonsalt Timber Sale Project EA. Cottage Grove Ranger District. May 2009. http://www.fs.fed.us/r6/umpqua/projects/projectdocs/holland-moonsalt-thin/00-ea.pdf   p 92
Identify areas on the landscape where snag recruitment will be emphasized and tree removal will be limited so that natural mortality processes can fully manifest. 

The Blue Mountains Plan Revision must develop standards & guidelines that require significant unthinned “skips” embedded within treatments areas, so that the different habitat elements needed by wildlife, such as large trees, snags, and understory vegetation diversity are all available within close proximity, or at least within a fine scale mosaic. In addition, all unroaded areas >1,000 acres should be identified for conservation in order to maintain natural levels of snag recruitment that can help mitigate for the lack of snags in areas that acre actively managed with an emphasis on healthy vigorous trees. See above discussion of Jerome J. Korol, Miles A. Hemstrom, Wendel J. Hann, and Rebecca A. Gravenmier. 2002. Snags and Down Wood in the Interior Columbia Basin Ecosystem Management Project. PNW-GTR-181. http://www.fs.fed.us/psw/publications/documents/gtr-181/049_Korol.pdf
Early-Seral Post-Disturbance Habitat Management (aka “Salvage”)
Blue Mountains Plan Revision

Throughout the proposed action standards & guidelines: 

1. Change “should” to “shall.”

2. Change “source habitat” to “potential suitable habitat that contributes to species population viability.”

3. Require surveys for bats, raptors, and other focal species prior to potentially disturbing activities. Survey effort must result in a determination of presence/absence with a high degree of confidence.

4. Eliminate the WUI loophole which would allow significant degradation of ecological values across 20% of the three forests. Consider applying relaxed standards within the “structure ignition zone” in the immediate 200 feet around structures.

Black-backed woodpecker and boreal owl

G-4 Greater than 50 percent of post-fire source habitat should be retained and should not be salvage logged.

G-5 Salvage logging should not occur within burned source habitat areas less than 100 acres, except for the removal of danger/hazard trees. [delete references to “source habitat.” Replace with “potential suitable habitat that contributes to species population viability.”]
G-6 Where salvage logging occurs, all snags 21 inches DBH and greater and 50 percent of the snags from 12 to 21 inches DBH should be retained. except for the removal of danger/hazard trees. Snags should be retained in patches, [Carry this through the planning process. Also, prohibit road construction. Change 21” to 20” dbh to better match the science. Use adaptive management and make it more conservative if science indicates a need. When removing small material, consider the complex tradeoffs between fuel objectives and carbon storage objectives.] 
Fringed myotis and Townsend’s big-eared bat

G-7 Bat maternity and roost sites should not be disturbed.

[ADD: Prior to potentially disturbing activities potential bat sites shall be surveyed to determine presence or absence of bats with a high degree of confidence.]

Lewis’s woodpecker

G-8 Where salvage logging occurs within source habitat, all trees and snags 21 inches DBH and greater and 50 percent of the snags from 12 to 21 inches DBH should be retained. Snags should be retained in patches, except for the removal of danger/hazard trees. [Delete references to “source habitat.” Replace with potential suitable habitat that contributes to species population viability.]
Complex, early-seral forest habitat that is structurally rich and compositionally diverse provides some of the most biodiverse habitat in the forest but such areas are rare in the Blue Mountains. Only recently has the Forest Service begun to alter it’s nearly universal impulse to conduct extensive and intensive salvage logging after every fire. salvage logging typically targeted the stands with the most large snags and “dying” trees because they were the most economically viable, but this approach also unfortunately disproportionately degraded the most biologically rich early-seral forests as well.
Salvage logging and replanting after disturbance events will convert a structurally complex landscape into a simplified and biologically depraved landscape. Unsalvaged, naturally regenerated, young stands are one of the rarest forest types in the Pacific northwest, and their biodiversity rivals that of old-growth forests. 
The Forest Service must inventory and describe the existing condition of complex early-seral habitat, including the severe lack of such forests regionally and locally and on non-federal lands. “There has been a loss of diverse young forests on all ownerships. … Conservation of diverse young forests has received little attention in forest policy.” Janet Ohmann; Science Findings, Issue 56; Seeing the trees for the forest: mapping vegetation biodiversity in coastal Oregon forests; (September 2003). http://www.fs.fed.us/pnw/sciencef/scifi56.pdf
“Indeed, naturally developed early-successional forest habitats, with their rich array of snags and logs and nonarborescent vegetation, are probably the scarcest habitat in the current regional [Pacific Northwest] landscape.” Lindenmayer, David B. and Jerry F. Franklin. 2002. Conserving Forest Biodiversity: A Comprehensive Multiscale Approach. Island Press. Washington, DC: 69. See also, DellaSala, D.A., J.E. Williams, C. Deacon-Williams, and J.F. Franklin.  Beyond smoke and mirrors: a synthesis of fire policy and science.  In review - Conservation Biology.  

The Forest Service must develop a desired future condition. That restores complex early seral forests to their place in the ecosystem, mainly through passive management of post-fire landscapes, NOT by regen harvest which does NOT mimic natural disturbance processes.  The ICBEMP analysis showed that traditional salvage logging that removes large trees is not compatible with ecosystem management.

Can salvage timber sales be compatible with ecosystem-based management?

… Our findings suggest that this type of harvesting is not compatible with contemporary ecosystem-based management. Ecosystem-based management would emphasize removing smaller green trees with greater attention to prevention of mortality rather than removal of large dead trees.

Quigley, Thomas M., tech. ed. 1996; The Interior Columbia Basin Ecosystem Management Project: Scientific Assessment.) Gen. Tech. Rep. PNW-GTR-382; Page 178.

The Blue Mountain Forest Plan Revision must develop a science-based plan to restore complex early seral forest habitat and the species that depend on it. The Forest Service must develop plans to restore early seral forest habitat, not through logging, but mostly through passive management of post-fire landscapes, which is the only sure way to create natural early seral habitat with abundant legacies. BLM’s Western Oregon Plan Revision DEIS (p. LII) admits that structurally complex young forests develop old forest characteristics twice as fast as structurally deprived initial conditions. 
The Forest Service must review and account for vast and growing base of scientific information concerning the significant adverse effects of salvage logging. The Forest Service must develop standards & guidelines to protect all large snags, and disclose the consequences if they fail to do so. The Forest Service should respect the intent to of the Eastside Screens which state “The intent [of management outside of late-old structure stands] is still to maintain and/or enhance LOS components in stands subject to timber harvest.” Since large trees and snags are LOS components that will carry over from the old stand to the new stand they should not be removed after disturbance.

In particular, the analysis must recognize that one of the most significant effects of stand replacing disturbance is that it reduces or eliminates the pool of green trees from which future snags can be recruited, so stand replacing fire results in a future “snag gap” which occurs after most of the snags have fallen and until the new stand begins recruiting new large snags. Salvage logging that removes large snags (those most likely to persist into the early part of the snag gap), will exacerbate the adverse ecological consequences associated with the snag gap.

The Blue Mountains Plan Revision should consider an alternative ecological approach to post-fire management including: 

· Document and inventory all the restoration “work” accomplished by the fire;

· Document the loss of green trees that would have provided future snag recruitment and identify new areas where replacement trees for future snag recruitment will be protected from logging in order to mitigate for fire effects;

· Rehabilitate fire fighting impacts (e.g. minimize erosion and block OHV use, re-establish native plant communities); 

· Retain all large trees and all old trees that are either live or dead. 

· Do not build any roads. 

· Close roads to protect watershed values and avoid the need to remove hazard trees (except along well-travelled roads);

· Remove or resize culverts to provide for passage of fish sediment and woody debris;

· Make plans for managing future fire and fuels;

· Make plans to treat weeds that may become established in disturbed areas;

· Make plans to avoid as much as possible impacts from seeding (e.g. weeds and competition with native plant communities), planting (dense plantations), logging (e.g. loss of snag habitat, loss of cover, etc.); and

· Make plans for reforestation, with primary reliance on natural processes, and allowance for diverse early seral plant communities and long tree-establishment periods. Plant, if at all, in patches and at low density, not extensively and uniformly.

Additional considerations regarding salvage logging.

The analysis should consider the recommendations of the Society for Conservation Biology Scientific Panel on Fire in Western U.S. Forests. Reed F. Noss (editor), Jerry F. Franklin, William Baker, Tania Schoennagel, and Peter B. Moyle. Ecological Science Relevant to Management Policies for Fire-prone Forests
of the Western United States. February 24, 2006.
http://www.conbio.org/Sections/NAmerica/NAPolicy.CFM#NA20060228
http://www.conbio.org/Sections/NAmerica/FireWhitepaperExecutiveSummary.pdf 

See also the published version, Reed F. Noss (editor), Jerry F. Franklin, William L. Baker, Tania Schoennagel, and Peter B. Moyle. 2006. Ecology and Management of Fire-prone Forests of the Western United States. Society for Conservation Biology Scientific Panel on Fire in Western U.S.  Forests. August 2006. http://www.conbio.org/Sections/NAmerica/FireWhitepaper.pdf and Mark E Swanson, Jerry F Franklin, Robert L Beschta, Charles M Crisafulli, Dominick A DellaSala, Richard L Hutto, David B Lindenmayer, and Frederick J Swanson 2010. The forgotten stage of forest succession: early-successional ecosystems on forest sites. Front Ecol Environ 2010; doi:10.1890/090157
A recent article from respected scientists in one of the world’s leading science journals said:

… [N]atural disturbances are key ecosystem processes rather than  ecological disasters that require human repair. Recent ecological paradigms emphasize the dynamic, nonequilibrial nature of ecological systems in which disturbance is a normal feature and how natural disturbance regimes and the maintenance of biodiversity and productivity are interrelated … Salvage harvesting activities undermine many of the ecosystem benefits of major disturbances. … [R]emoval of large quantities of biological legacies can have negative impacts on many taxa. For example, salvage harvesting removes critical habitat for species, such as cavity-nesting mammals, [and] woodpeckers, … Large-scale salvage harvesting is often begun soon after a wildfire, when resource managers make decisions rapidly, with longlasting ecological consequences….
Lindenmayer, Franklin, Hunter, Noss, et al., ECOLOGY: Salvage Harvesting Policies After Natural Disturbance,  Science 2004 303: 1303

The Forest Service must consider the effect of regen harvest and salvage logging on young complex forests and the development of complex older forest. This analysis should consider:    

a. Given the regional deficit of young complex forests and the fact that many species, such as woodpeckers and secondary cavity users, appear to be adapted to exploit the structure and resources available within disturbed forests, the agencies should comprehensively consider and disclose the direct and indirect effects of salvage logging on species associated with young complex forests. The Forest Service has numerous Management Indicator Species whose populations have not been monitored, so the agencies lack the information necessary to that the salvage logging program will maintain species viability.

b. The effects of salvage logging on the development of complex forest habitat; “The early post-disturbance period of forest ecosystem  development
- pre-tree-canopy closure - is profoundly important!” because it is heterogeneous, light-energy rich, structure rich, biodiversity rich, and process rich. “Removal of legacies is most profound long-term impact” because of the “Importance of Coarse Wood: 

· Habitat for species

· Organic seedbeds (nurse logs)

· Modification of microclimate

· Protection of plants from ungulates

· Sediment traps 
· Sources of energy & nutrients

· Sites of N-fixation

· Special source of soil organic matter

· Structural elements of aquatic ecosystems”

Jerry Franklin - What is a 'Good' Forest Opening? – Powerpoint http://www.reo.gov/ecoshare/ccamp/Good_Forest_Opening.shtml 

c. “Conservation of diverse young forests has received little attention in forest policy.” USDA PNW Research Station. Science Findings. Sept 2003. http://www.fs.fed.us/pnw/sciencef/scifi56.pdf  “[T]here's a looming shortage of diverse young forests - where seedlings intermingle with fallen logs, standing dead snags, and shrubs - that provide specialized habitat for certain animals and plants. … there's a looming gap in diverse, young, early-successional conifer forest, the type of forest that once came in naturally after forest fires. These young forests, up to 10 years old, have a diversity of forest structures - fallen logs and dead snags - and a diversity of plant life. They are important habitat for the western bluebird and other birds that prefer open areas, as well as some shrub species. Today, because of intense timber management on private lands, young forests don't get the chance to develop much diversity.” OSU. 2001. Press Release: Researchers Assess Forest Sustainability. http://oregonstate.edu/dept/ncs/newsarch/2001/Oct01/assess.htm According to the CLAMS project: “Diverse young forests: also rare but receiving less attention. Legacy tree habitat: uncertain future.” Ohmann, Spies, Gregory, Johnson. 2002. Vegetation Biodiversity in the Oregon Coast Range. http://www.fsl.orst.edu/clams/download/presentations/j02s_ohmann_10june02.pdf  (slide 24).

d. Hutto, R.L., 2006. Toward Meaningful Snag-Management Guidelines for Postfire Salvage Logging in North American Conifer Forests. Conservation Biology Volume 20, No. 4, 984–993. http://avianscience.dbs.umt.edu/documents/hutto_conbio_2006.pdf (“Species such as the Black-backed Woodpecker (Picoides arcticus) are nearly restricted in their habitat distribution to severely burned forests. Moreover, existing postfire salvage-logging studies reveal that most postfire specialist species are completely absent from burned forests that have been (even partially) salvage logged. I call for the long-overdue development and use of more meaningful snag-retention guidelines for postfire specialists, and I note that the biology of the most fire-dependent bird species suggests that even a cursory attempt to meet their snag needs would preclude postfire salvage logging in those severely burned conifer forests wherein the maintenance of biological diversity is deemed important.”)

e. A recent study of birds that use post-fire mosaics highlighted the importance of resprouting shrubs and forbs on the re-establishment of nesting birds following wildfire. “Of the 39 species for which nests were found, 14 (37%) used cavities and 25 (63%) built open-cup nests. ... Species that built cup nests used snags, residual live trees, resprouting hardwoods, and other ground vegetation and downed wood. The associations between the presence of breeding species and forb and shrub cover indicate that these are important components of the early establishment of bird populations following stand-replacing fires. These data suggest that post-fire management of resprouting hardwoods and herbaceous vegetation should consider potential impacts to bird species that nest and forage in burned forests.” CFER 2007. Response of Birds to Fire Mosaics. CFER News. Winter 2007. http://www.fsl.orst.edu/cfer/pdfs/Vol7_1.pdf 
Climate Change Mitigation and Carbon Storage

The proposed action suggests that biomass energy conversion represents mitigation for climate change. However, this depends entirely on whether the feedstock is from forest exploitation or restoration. A number of scientists recently wrote to Congress urging that the climate effects of biomass energy be properly accounted for in setting future climate-energy policy:
We write to bring to your attention the importance of accurately accounting for carbon dioxide emissions from bioenergy in any law or regulation designed to reduce greenhouse gas emissions from energy use. Proper accounting can enable bioenergy to contribute to greenhouse gas reductions; improper accounting can lead to increases in greenhouse gas emissions both domestically and internationally.
...
[C]learing or cutting forests for energy, either to burn trees directly in power plants or to replace forests with bioenergy crops, has the net effect of releasing otherwise sequestered carbon into the atmosphere, just like the extraction and burning of fossil fuels. That creates a carbon debt, may reduce ongoing carbon uptake by the forest, and as a result may increase net greenhouse gas emissions for an extended time period and thereby undercut greenhouse gas reductions needed over the next several decades
...
The lesson is that any legal measure to reduce greenhouse gas emissions must include a system to differentiate emissions from bioenergy based on the source of the biomass.

May 17, 2010 scientists’ letter to Pelosi and Reid. http://216.250.243.12/90scientistsletter.pdf
The proposed action suggests that forest density needs to be reduced to increase climate adaptation. This proposal may be warranted in some cases but must be carefully evaluated. Any effort to increase climate resilience by reducing the density of trees must consider several factors:

· Dense forests provide rare habitat values;

· Dense forest canopy actually helps reduce fire hazard and increase stand resilience by maintaining a cool-moist microclimate with lower wind speeds under the canopy, shading and suppressing the growth of ladder fuels;

· In forests with intermediate or longer fire return intervals there is a low chance that fuel treatments will be subjected to wildfire and enjoy the benefits of modified fire behavior;

· Logging to reduce density will transfer carbon to the atmosphere thus exacerbating climate change, and 

· Logging will add to the cumulative stress of climatic change (such as watershed impacts). 

The Plan Revision must adopt standards to balance all of these aspects of the issue.

The proposed action erroneously asserts that logging to maintain big trees will increase carbon storage (“The desired landscape will provide a better contribution to carbon storage by reducing the uncharacteristic effects of wildfire and by storing more carbon in larger diameter trees.”), but this statement is not supported by the evidence. In fact, thinning will result in a net reduction in forest carbon storage (even after considering any beneficial effect on carbon emissions from fire). See Mitchell, Harmon, O'Connell. 2009. Forest fuel reduction alters fire severity and long-term carbon storage in three Pacific Northwest ecosystems. Ecological Applications. 19(3), 2009, pp. 643–655 http://ecoinformatics.oregonstate.edu/new/FuelRedux_FS_CStorage_Revision2.pdf  Even the Chief of the Forest Service recognizes these trade-offs. “[M]anagement practices, designed to restore ecosystem health, may in the near-term reduce total stored carbon below current levels.” Gail Kimball, March 2009 Testimony before House Committee On Natural Resources, Subcommittee On National Parks, Forests, And Public Lands. http://www.fs.fed.us/fstoday/090320/02National_News/Final_USFS_Testimony.pdf
Climate change is now a global crisis that threatens many of the “ecosystem services” that support our economic systems and social systems. The Forest Service manages a significant portion of the global carbon cycle. Over the last 100 years a significant portion of the carbon that was stored on these lands has been transferred to the atmosphere. In the century preceding 1990 the conversion of old growth forests to plantation forestry in Oregon and Washington caused 100 times more carbon emissions from land use activities compared to the global average for similar sized areas. Harmon, M., Ferrell, W., and J. Franklin. 1990. Effects on Carbon Storage of Conversion of Old-Growth to Young Forests. Science. 9 February 1990. This of course accelerated changes in earth’s atmosphere that threatens the stability of the climate that has fostered the birth and development of human civilization itself.  
According to the US Department of Energy "Enhancing the natural processes that remove CO2 from the atmosphere is thought to be the most cost-effective means of reducing atmospheric levels of CO2. … R&D in this program area seeks to increase this rate while properly considering all the ecological, social, and economic implications. There are two fundamental approaches to sequestering carbon in terrestrial ecosystems: (1) protection of ecosystems that store carbon so that carbon stores can be maintained or increased; and (2) manipulation of ecosystems to increase carbon sequestration beyond current conditions."  http://www.fossil.energy.gov/programs/sequestration/terrestrial/index.html 
On August 1, 2000 the US government submitted it’s position on land use and forestry as it related to carbon sequestration and it “Proposes strong incentives to remove carbon from the atmosphere through sound land management and to protect existing reservoirs of carbon, for example those in mature forests.” The submission also: “Strongly supports rules -- including definitions of key terms such as reforestation -- that help protect forests and avoid creating "perverse incentives" (for example, to log old growth forests).” 

http://www.state.gov/www/global/global_issues/climate/fs-000801_unfccc1_subm.html
A recent report from GAO finds that federal resource agencies (including the Forest Service) have not done enough to incorporate climate change mitigation and adaptation into their management. Out of 155 National Forests and 20 National Grasslands only 12 have land management plans that address climate change. GAO urged that all forest plans be amended to address climate change. GAO. 2007. CLIMATE CHANGE — Agencies Should Develop Guidance for Addressing the Effects on Federal Land and Water Resources. GAO 07-863. http://www.gao.gov/new.items/d07863.pdf On July 10, 2007 Forest Service Chief Kimball responded to GAO asserting that —

“Forest Service field managers address the effects of climate change by managing for resilient ecosystems that sustain the production of goods and services in the face of uncertain future conditions. … [and] Climate change mitigation and adaptation strategies will be included in future [forest plan] revisions. [and] the Four Threats emphasize two immediate consequences of climate change for land management agencies: forest fire and invasive species. [and] Forest Service researchers are firmly established as world leaders in forest-carbon measurement and carbon accounting. [and] USDA’s Global Change Program Office was established to ensure that climate change issues are fully integrated into research, planning, and decision-making.” 

http://www.gao.gov/new.items/d07863.pdf It’s time for the agencies to walk the talk and do the things it claims to be doing. Climate change represents significant new information that should trigger immediate re-evaluation of forest plans to retain carbon stored in large old forests and limit carbon removal through logging.
The Forest Service should conduct an inventory of current carbon storage, and develop a clear and coherent plan to increase carbon storage in healthy ecosystems on the national forests.  The FS must establish carbon storage targets (Desired Future Condition) based on society’s urgent need to increase carbon capture and reduce carbon emissions, that means more forest growth and less forest killed by logging. Forest management should not retard the natural rate of carbon accumulation in the absence of management. All management scenarios must be compared to the natural rate of uptake and all management related rate reductions must be fully disclosed and mitigated.

The Blue Mountains Plan Revision must develop standards & guidelines that ensure timely progress toward the established goals. The FS must prohibit activities that continue to transfer net carbon from the land to the atmosphere, and the FS must avoid actions that would delay or retard the natural process of recapture and recovery of carbon storage.  Meeting carbon storage targets will of course require that logging be appropriately limited, but these are public lands, and current priorities indicate that the public needs an increment of increased carbon storage that will contribute to climate stability, far more than they need a small increment of additional wood products. 

Recommended carbon storage strategies include:

· Letting forests grow more and logging them less, by protecting all mature and old growth forests and large trees, adopting much longer harvest rotations (i.e. letting forests grow larger and longer between harvests).

· Retain more live and dead trees during harvest, so that stand level carbon stores are not depleted as dramatically during harvest. Thinning is much preferable to regeneration harvest. Oregon forests can grow for centuries without regen harvest.

· Reduce demand for wood products by recycling, using wood sparingly, and making things to last, so they do not need to be replaced as often.

· Avoid carbon losses from soil by reducing soil disturbance from roads, logging equipment, and grazing.
· In an era of global climate change, when considering traditional development scenarios that involve forest degradation, energy consumption and resource use, the “no action” alternative needs to be given more careful consideration.

Programmatic analysis as part of the Blue Mountains Plan Revision can help develop a scientifically sound framework for conducting project-level NEPA and analyzing site-specific impacts on carbon storage. In the context of logging activities, programmatic NEPA could be used to develop standards and guidelines that distinguish between:

· Logging projects that will emit unacceptable levels of GHG without any off-setting social benefits, such as logging for commodity extraction or logging in roadless areas or mature and old growth forests;

· Logging projects that may actually help reduce GHG emissions, such as removing only the smallest fuels from a small subset of forests with frequent fire regimes;

· Logging projects that might cause modest net GHG emissions and high likelihood of off-setting public benefits, such as tree culturing or careful thinning of small trees in dense young stands to restore ecological health.

How the National Forests are managed has a real and substantial impact on how much carbon is stored. Management-driven deviations from business-as-usual can lead to significant increases or decreases in carbon storage. Depro, B., Murray, B., Alig, R., Shanks, A. 2008. Public land, timber harvests, and climate mitigation: quantifying carbon sequestration potential on U.S. public timberlands. Forest Ecology and Management. 255(3-4): 1122-1134. (“Our analysis found that a ‘no timber harvest’ scenario eliminating harvests on public lands would result in an annual increase of 17–29 million metric tonnes of carbon (MMTC) per year between 2010 and 2050—as much as a 43% increase over current sequestration levels on public timberlands and would offset up to 1.5% of total U.S. GHG emissions. In contrast, moving to a more intense harvesting policy similar to that which prevailed in the 1980s may result in annual carbon losses of 27–35 MMTC per year between 2010 and 2050.”) 

[image: image4.emf]
See also: Alyssa V. Shanks. 2008. Carbon Flux Patterns on U.S. Public Timberlands Under Alternative Timber Harvest Policies. MS Thesis. March 2008. http://ir.library.oregonstate.edu/dspace/bitstream/1957/8326/1/A_Shanks_Thesis_04%2002%2008_final.pdf 
We simply can’t solve the climate problem without including forests in the solution. Forestry activities still cause 20% of global emissions of greenhouse gases. According to Peter Curtis, professor and chair of evolution, ecology and organismal biology at Ohio State University. “Biological carbon storage, mostly in forests, is one of those little wedges along with other ones you might think of, such as increased energy efficiency, using fluorescent light bulbs and the like. There is not one silver bullet.” Ohio State Press Release, "SCIENTISTS POINT TO FORESTS FOR CARBON STORAGE SOLUTIONS” Sept 2008. http://researchnews.osu.edu/archive/forestcarb.htm “LULUCF [land use, land use change, and forestry] is part of the problem (climate change), thus must be part of solution.” http://www.jopp.or.jp/CDM/doc/Shlamadinger.pdf  The technical and financial barriers involved in using forests to mitigate climate change are low compared to other wedges. “In forestry and agriculture, both costs and investments are relatively low. Here the implementation challenges are technical rather than economical, namely, designing effective policy and an effective way of measuring and monitoring the abatement.” McKinsey & Company. 2009. Pathway to a Low Carbon Economy - Version 2 of the Global Greenhouse Gas Abatement Cost Curve. http://globalghgcostcurve.bymckinsey.com/default.aspx 

“Recent scenario analyses have shown that no single emissions-offset technology is going to solve the climate crisis (e.g., Pacala and Socolow 2004). What is needed is a wide range of approaches …” Ray, Seymour, Scott, and Keeton. 2009. Mitigating Climate Change with Managed Forests: Balancing Expectations, Opportunity, and Risk. Journal of Forestry, Jan/Fed 2009. pp 50-51. Effectively mitigating global warming will require literally millions of small changes in everyday things like land use, transportation, energy, agriculture, forestry, and recreation. This multi-sector approach to climate mitigation is highlighted by the widely recognized “stabilization wedges” framework. See Pacala and Socolow. 2004. Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with Current Technologies. Science 13 August 2004: Vol. 305. no. 5686, pp. 968 – 972. http://www.gpisd.net/documents/science13aug04v305pg968.pdf (Climate stabilization “[w]edges can be achieved from energy efficiency, from the decarbonization of the supply of electricity and fuels (by means of fuel shifting, carbon capture and storage, nuclear energy, and renewable energy), and from biological storage in forests and agricultural soils.”) NEPA analysis must recognize that all net emissions are significant.

There is no de minimus contribution to the climate problem. Proper management of the global carbon cycle, especially the carbon that moves between living ecosystems and the atmosphere, will play a critical role in mitigating the effects of  global climate change. Since the global carbon cycle is geographically dispersed across virtually the entire planet, managing the global carbon cycle to help solve the climate crisis will literally take millions of decisions, by millions of people, across millions of acres of the planet. we cannot assume there is any “sacrifice zone” or any de minimus impact on ecosystems that can be ignored as insignificant. This fact is already acknowledged by the courts. Former D.C. Circuit Judge Wald wrote in a 1990 dissenting opinion, which was recently quoted with unanimous approval by the Ninth Circuit in Center for Biological Diversity v. NHTSA:

[W]e cannot afford to ignore even modest contributions to global warming. If global warming is the result of the cumulative contributions of myriad sources, any one modest in itself, is there not a danger of losing the forest by closing our eyes to the felling of the individual trees?

538 F.3d at 1217. Similarly, the U.S. Supreme Court’s in Massachusetts v. EPA, 127 S.Ct. 1438, 1455 (2007) http://www.supremecourtus.gov/opinions/06pdf/05-1120.pdf noted that one cannot avoid responsibility to reduce and mitigate the climate problem by attempting to minimize the scale of one’s contribution to the problem. ("While it may be true that regulating motor-vehicle emissions will not by itself reverse global warming, it by no means follows that we lack jurisdiction to decide whether EPA has a duty to take steps to slow or reduce it. ... In sum, … [t]he risk of catastrophic harm, though remote, is nevertheless real. That risk would be reduced to some extent if petitioners received the relief they seek.") 

Earth’s living biosphere, in particular long-lived forests, will play an important role transferring carbon out of the atmosphere and into sustainable ecosystems. Forests collectively are integral parts of the global carbon cycle. Each individual logging unit might seem small, but together they contribution significantly to the overload of carbon in the atmosphere. For instance, under the Bush Administration, BLM proposed to significantly increase logging across 2.5 million acres in western Oregon. The total emissions from logging would be equivalent to adding one million cars to the road for more than 100 years, or running a large coal-fired power plant for over 100 years. This program, called the Western Oregon Plan Revision (WOPR), would be implemented through hundreds of smaller logging projects, each of which should be evaluated for carbon impacts. The global carbon cycle cannot be divided into segments, some of which can be considered de minimus. The Blue Mountains Plan Revision must consider the cumulative carbon consequences of all its programs. No part of the global carbon cycle, no forest, especially no long-lived public forest, should be treated as a de minimus contributor to the climate solution or treated as a sacrifice zone and excluded from the global effort to restore ecosystems and remove carbon from the atmosphere.
The temporal scale of analysis must be both short and long-term. A portion of the CO2 emitted today, whether from vegetation or from fossil fuels, will not be removed from the atmosphere for over 100 years. When federal actions will remove vegetation but retain a living ecosystem, some may argue that there is little impact on the climate because the remaining vegetation will regrow and reabsorb the carbon. This is half true, but in NEPA analyses, the agencies must also account for the climate effect during the entire time period that there is “extra” GHG in the atmosphere as a result of the proposed action. This time period does not last until the site attains its previous level of carbon storage but rather last until the action alternative “catches up” to the amount of on-site carbon storage if the site would not have been manipulated. For instance, logging removes carbon and the climate effects last until the logged site reabsorbs enough carbon to match the site if it would not have been logged. The agency should adopt mitigation plans to address the climate effects during that entire time period.

“We show first that a single pulse of carbon released into the atmosphere increases globally averaged surface temperature by an amount that remains approximately constant for several centuries, even in the absence of additional emissions. We then show that to hold climate constant at a given global temperature requires near- zero future carbon emissions. Our results suggest that future anthropogenic emissions would need to be eliminated in order to stabilize global-mean temperatures. As a consequence, any future anthropogenic emissions will commit the climate system to warming that is essentially irreversible on centennial timescales.” H. Damon Matthews and Ken Caldeira. 2009. Stabilizing climate requires near-zero emissions. Nature Vol 455 | 18 September 2008 | doi:10.1038/nature07296.

Consider complementary benefits and trade-offs of conservation. Often climate mitigation actions and climate adaptation actions are complementary, such as conservation of old growth forests which would both store carbon and maintain an ecosystem that has ecological inertia and is resistant and resilient in the face of climate change. Sometimes however, climate mitigation and climate adaptation are in conflict, such as when thinning fire prone forests to increase resilience also reduces forest carbon storage. 

It is important to note a few factors that shed light on these trade-offs:

· conservation of intact ecosystems has many complementary values in addition to climate mitigation, including clean water, biodiversity, nutrient cycling, soil conservation, slope stability, recreation, etc;

· disturbance processes like fire are actually part of the adaptive process that will bring ecosystems into better alignment with the new climate.

The Forest Service should use the precautionary principle for all federal land management activities with long-term effects on the carbon cycle, such as logging long-lived trees and fossil fuel emissions, from which CO2 does not re-equilibrate for hundreds of years. The effects of global climate change are expected to be significant and long-term. Our actions today could have repercussions lasting hundreds or thousands of years. When in doubt, we should leave carbon safely stored in living ecosystems.
The Forest Service must not resort to spurious timber industry arguments such as carbon is stored in wood products and wood products are a substitute for alternative building materials that are more carbon intensive. Wood products cannot be separated from logging which has serious long-term adverse impacts on carbon storage and climate. Producing wood products always requires large quantities of carbon be transferred from the forest to the atmosphere. Consider BLM’s Western Oregon Plan Revision FEIS which shows that decades of converting old-growth forests to plantations has reduced current stores of forest carbon on BLM lands in western Oregon by 149 million tons. While some of that wood was converted into wood products, most wood products do not last very long, so, of 149 million tons of carbon missing from the forest, only 11 million tons of that carbon remains stored in wood products today. This means that logging our public forests to make wood products resulted in approximately 13 times more carbon emissions than carbon storage. See WOPR FEIS Figures 3-17 (p 3-221) and Figure 3-18 (p 3-224).  The so-called “substitution” argument is also flawed. In order to take credit for offsetting carbon emissions from alternative building materials, the forest-logging-wood cycle has to first make up for all the carbon transferred to the atmosphere in the process of logging and manufacturing, then wood products must capture additional market share. For more information about these issues please review this slide show clarifying many misconceptions about forests, logging, and carbon:

http://www.slideshare.net/dougoh/forest-carbon-climate-myths-presentation/
And here is a more detailed foot-noted report on forests, carbon and climate change:

http://tinyurl.com/2n96m5 

Climate Change Adaptation/Preparation

Recommended climate change adaptation principles include:

· Reducing anthropogenic stress in anticipation of increased climate stress, which means less logging, less roads, less weeds, etc. 

· Maintain diversity of native species, genes, and ecosystem composition and structure. 

· Maintain self-organized ecosystem resilience and  resistance. 

· Maintain natural disturbance regimes such as recurrent wild fire and flood plain inundation.

· Maintain connectivity for wildlife interaction with food supply and migration to more suitable habitat under new climate conditions.

· Linking forest management with sustainable carbon-neutral energy planning.

· Complementarity captures the co-benefits that climate change preparation strategies will create by improving wildlife habitat, water quality, carbon storage, and other "ecosystem services." 

· Equity should be adhered to across generations, among human communities and between human and natural systems.

· Uncertainty requires recognition that it is sometimes necessary to act on less than complete knowledge, which is the case in making climate projections. 

· Humility requires recognizing that interventions to prepare ecosystems for climate change should be informed, limited, and strategic. 

· Abundance and redundancy will spread the risks of habitat loss due to climate change spatially across landscapes.

The latter 10 principles are taken from: Climate Leadership Initiative. 2008. Preparing the Pacific Northwest for Climate Change — A Framework for Integrative Preparation Planning for Natural, Human, Built and Economic Systems. Institute for a Sustainable Environment. University of Oregon. February 4, 2008. http://climlead.uoregon.edu/publicationspress/Preparing_PacNW_for_ClimateChange_4-2-08.pdf  This document also has a similar set of recommendations for increasing resiliency of aquatic systems.
These general adaptation principles can be applied to forest management through management strategies such as:

· Conserve forests with ecological inertia such as mature & old-growth forests; 

· Restore and maintain biodiversity in all its dimensions: genes, populations, species, communities, etc;

· Reduce cumulative anthropogenic stress from roads, logging, fire suppression, livestock grazing, mining, OHVs;

· Conserve habitat conditions and improve watershed resilience for cold water fish;

· Rescale and storm-proof the overbuilt road system;

· Pay attention to connectivity at all scales in all management activities;

· Conserve areas with complex topography which may be important climate refugia;
· Conserve all roadless and unroaded areas >1,000 acres because this is where ecosystems’ inherent adaptive capacity and natural processes are most likely to remain intact;
· Rely on self-organizing capacity of ecosystems. Don’t try to be nature’s savior;
· Recognize that natural disturbance is a natural mechanism of change and adaptation. As plant communities become increasingly mismatched with the new climate, fire and other disturbances will be the mechanism by which new and better adapted plant communities become established. Learn to live with fire. Make plans to reintroduce natural disturbance processes.
A respected conservation authority notes several related strategies — 

Among the land-use and management practices likely to maintain forest biodiversity and ecological functions during climate change are (1) representing forest types across environmental gradients in reserves; (2) protecting climatic refugia at multiple scales; (3) protecting primary forests; (4) avoiding fragmentation and providing connectivity, especially parallel to climatic gradients; (5) providing buffer zones for adjustment of reserve boundaries; (6) practicing low-intensity forestry and preventing conversion of natural forests to plantations; (7) maintaining natural fire regimes; (8) maintaining diverse gene pools; and (9) identifying and protecting functional groups and keystone species. Good forest management in a time of rapidly changing climate differs little from good forest management under more static conditions, but there is increased emphasis on protecting climatic refugia and providing connectivity. 

Reed F. Noss (2001)  Beyond Kyoto: Forest Management in a Time of Rapid Climate Change. Conservation Biology 15 (3), 578–590. http://www.sustainablenorthwest.org/wss/wssagenda/wss-web-library/making-forests-resilient-web-library/Noss_2001.pdf
Climate change is expected to increase the magnitude and intensity of rain events which can cause significant erosion, especially after disturbances such as fire and logging. It would be wise to retain extra material on site after fire or logging in order to intercept and absorb the energy of rain drops, absorb and store water, stabilize soil, capture and store mobile sediment, etc. Garbrecht, J. D., J. L. Steiner, and C. A. Cox (2007), Climate change impacts on soil and water conservation, Eos Trans. AGU, 88(11), 136. http://www.agu.org/eos_elec/2007/11-136_climate.html The Forest Service needs to ensure that the hydrology and erosion models used in the NEPA analysis accurately account for the expected increase in storm impacts due to climate change.

The Society for Conservation Biology offered some ideas to help the USDA prepare for climate change, among them — 
USDA GOAL #2: develop knowledge and tools to enable adaptation to climate change and improve the resilience of natural and managed ecosystems

We offer specific suggestions about knowledge and tools that may enable adaptation to climate change and improve the resilience of natural and managed ecosystems.
…

DEVELOP METHODS TO REDUCE CURRENT ECOSYSTEM STRESSORS

The greatest impacts of climate change on natural and managed systems are expected to result from synergistic relationships among climate change and other current stressors (IPCC 2001). By minimizing many of the current stressors to natural and managed systems on federal lands, the USDA may help reduce the probability of many substantial impacts of climate change. These stressors include contaminants, non-native invasive species, unsustainable levels of grazing by domestic livestock, unsustainable timber harvest practices, post-fire salvage, thinning strategies that do not mimic natural fire disturbance patterns specific to the type of forest being thinned, construction and operation of roads that results in

sedimentation and fragmentation of habitat for aquatic species, and noise,  pollution, and plant and soil disturbance by off-road vehicles and by oil and gas development activities. By reducing these stressors, and thereby reducing the synergistic impacts of climate change, natural and managed ecosystems will be more likely to remain resilient (able to recover after disturbance) and functional as the climate changes (Hansen et al. 2003, Joyce and Haynes 2006, Millar et al. 2007). If these stressors are not minimized, natural and managed ecosystems are likely to experience reductions in primary productivity, potential for carbon storage, richness and viability of native species, and extractive value as climate change progresses. Along with reducing greenhouse gas emissions, reducing the impacts of current stressors to natural and managed systems is the single most effective approach the federal government can take to combat the impacts of climate change. Existing knowledge and tools are sufficient to identify effective ways to reduce stressors.

   Researchers will need to examine which changes in management practices or restoration activities are likely to provide the greatest benefits in terms of increasing the resistance (the ability to withstand change) and resilience of natural and managed ecosystems to climate change. For the sake of expediency, we recommend collecting data in a formal adaptive management framework (Holling 1978).

Society for Conservation Biology 2008. Letter to USDA, scoping comments on USDA’s Climate Change Strategic Plan for Research, Education, and Extension. Sept 18, 2008.
http://www.conbio.org/activities/policy/docs/SCBonUSDA-CCRes.pdf 

� Mortality of Douglas-fir and hardwoods was higher in controls than in thinned units. Liane R. Davis, and Klaus J. Puettmann, Gabriel F. Tucker. 2007. Overstory Response to Alternative Thinning Treatments in Young Douglas-fir Forests of Western Oregon. Northwest Science 81(1). 2007.


� Spies, T. A., and S. P. Cline. 1988. Coarse woody debris in forests and plantations of coastal Oregon. Pp. 5-23 in: C. Maser, R. F. Tarrant, J. M. Trappe, and J. F. Franklin, ed. From the forest to the sea: a story of fallen trees. Gen. Tech. Rpt. PNW- GTR-229. USDA Forest Service, Portland OR. � HYPERLINK "http://www.fs.fed.us/pnw/pubs/229chpt1.pdf" ��http://www.fs.fed.us/pnw/pubs/229chpt1.pdf� 


� Ohmann, McComb, & Zumrawi; SNAG ABUNDANCE FOR PRIMARY CAVITY-NESTING BIRDS ON NONFEDERAL FOREST LANDS IN OREGON AND WASHINGTON; Wildl. Soc. Bull. 22:607-620, 1994 � HYPERLINK "http://www.fs.fed.us/pnw/pubs/journals/ohmann-snagabundance.pdf" ��http://www.fs.fed.us/pnw/pubs/journals/ohmann-snagabundance.pdf�


� Mitchell, Harmon, O’Connell. 2009. Forest fuel reduction alters fire severity and long-term carbon storage in three Pacific Northwest ecosystems. Ecological Applications. 19(3), 2009, pp. 643–655 � HYPERLINK "http://ecoinformatics.oregonstate.edu/new/FuelRedux_FS_CStorage_Revision2.pdf" ��http://ecoinformatics.oregonstate.edu/new/FuelRedux_FS_CStorage_Revision2.pdf�  Although thinning can affect fire, in most cases the agencies are likely to remove more carbon by logging than will be saved by avoiding fire, except when the smallest fuels are removed from forests with the highest fire frequency.





