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Forest Carbon and Climate Change 
1. To keep climate and temperatures within a safe range, it is necessary to simultaneously reduce emissions of 

greenhouse gases from all sources, including fossil fuels and bioenergy, and accelerate storage of atmospheric 
carbon in forests, soils and other plant-based systems. To prevent the most serious consequences of climate 
change, removals of atmospheric carbon dioxide must equal additions no later than 2050, and must not 
exceed emissions after that (IPCC 2018, 2019).  

 
2. Increasing cumulative carbon in forests is essential for keeping carbon dioxide out of the atmosphere. It has 

been found world-wide that forests hold half of the carbon in the largest 1% diameter trees (Lutz et al, 2018), 
and can store twice the carbon they do now (Erb et al. 2018). Increasing forest reserves and allowing forests 
to meet their ecological carbon storage potential (proforestation) are the most effective climate mitigation 
strategies (Law et al. 2018; Moomaw et al 2019). Letting forests grow and halting land conversions would 
bring carbon dioxide removal rates closer to current emission rates globally (Houghton and Nassikas, 2018). 

 
3. Increased harvesting of forests for wood products and burning wood for bioenergy adds more carbon dioxide 

to the atmosphere than growing secondary forests and protecting older forests. It takes at least 100 to 350+ 
years to restore carbon in forests degraded by logging (Law et al. 2018, Hudiburg et al. 2009). If we are to 
prevent the most serious consequences of climate change, we need to keep carbon in the forests because we 
don't have time to regain it once the forest is logged (IPCC, 2018). 

 
4. We have to get the Carbon accounting right: 

a. It is essential that independent carbon cycle experts provide analysis for federal policy decisions. 65% of 
the forest carbon removed by logging Oregon’s forests in the past 115 years has been returned to the 
atmosphere, just 19% is stored in long-lived products and 16% is in landfills (Hudiburg et al. 2019). Half of 
harvested carbon is emitted to the atmosphere almost immediately after logging (Harmon, 2019). Increased 
harvesting of forests does not provide climate change mitigation.  

b. Context of forest carbon emission sources - Harvest is the major source of forest emissions in the US. Across 
the lower 48 states, direct harvest-related emissions are 7.6 times higher than all-natural disturbances (e.g., 
fire, insects) combined (Harris et al. 2016). In the West Coast states (OR, CA, WA), harvest-related emissions 
average 5 times fire emissions for the three states combined (Hudiburg et al. 2019). 

c. There is absolutely no evidence that thinning forests increases biomass stored (Zhou et al. 2013). It takes 
decades to centuries for carbon to accumulate in forest vegetation and soils (Sun et al. 2004, Hudiburg et 
al. 2009, Schlesinger 2018), and it takes decades to centuries for dead wood to decompose. We must 
preserve medium to high biomass (carbon-dense) forest not only because of their carbon potential but also 
because they have the greatest biodiversity of forest species (Krankina et al. 2014, Buotte et al. 2019, 2020). 

d. Burning wood for energy produces as much or more emissions as burning coal, so it is not an effective 
climate mitigation solution (Law et al. 2018, Hudiburg et al. 2011, 2019, Sterman et al. 2018). It always takes 
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longer for the forest to regrow and recover all of the carbon released than the age of the forest that was 
harvested (Schlesinger 2018). It is incorrect to describe burning of wood for energy as carbon neutral, 
because it increases carbon emissions now, when we can least afford such increases to the atmosphere. 
Alternatively, if the original trees continued to grow, without logging, there would be more than twice as 
much carbon in the trees and that much less in the atmosphere.  

e. Especially troubling is the export of woodchips from deciduous forests in the Southeastern USA to Europe. 
These forests are rich in biodiversity. They have taken many decades to grow, constitute a large standing 
crop of carbon, and one that will also take many decades to recover.  

f. Building or converting a power facility to use beetle and fire-killed trees ("salvage logging") immediately 
releases CO2 to the atmosphere while causing severe damage to wildlife habitat (DellaSala and Hanson 
2015) and soils. Once the dead trees have been burned, harvesting live trees would be required to sustain 
the supply needed to run the facility. This will not keep carbon out of the atmosphere. 

 
Proposed Solutions 
To address climate, biodiversity and additional ecosystem service needs, we propose designating carbon reserves 
on both public and private lands, and concentrating forest product production on specified timberlands - a two-
track solution.  
 
The current system where most forestlands are available for logging keeps too many trees at a smaller size that 
do not store much carbon. Providing incentives to lengthen rotation harvest cycles will increase carbon storage in 
production forests, and reduce atmospheric carbon dioxide. 
 
Forest carbon accounting and verification should be done as part of climate and forest policy implementation and 
in Environmental Impact Analysis by independent groups of scientists with carbon accounting expertise following 
life cycle assessment protocols (Hudiburg et al. 2019).  
 
Aligning policies with climate goals is essential. Rescind the requirement that all federal agencies treat forest 
bioenergy as carbon neutral if it comes from sustainably managed forests and remove subsidies for bioenergy 
facilities. ‘Sustainable forest management’ refers only to maintaining harvested biomass at or below the rate of 
annual growth. It does not maximize accumulated forest carbon storage or maintain full biodiversity and other 
ecosystem services.. The US government should re-engage in the Paris Climate Agreement by enhancing and 
maintaining natural carbon sinks. 
 
Proposals for Federal Forest Lands 
How can public lands policy be improved to help meet climate goals? 

1. Establish Federal Forest Carbon Reserves on public forestlands with moderate to high carbon density 
potential. Old growth forests and roadless areas on public lands should be included in a federal carbon 
reserve. For example, the Tongass National Forest in Alaska contains approximately 10% of all carbon 
stored in US forests (USFS, 2020). The carbon stored in 9.2 million acres of at-risk roadless areas on the 
Tongass has a potential value of at least $234 million in future carbon markets, which exceeds the one-
time timber value by orders of magnitude (DellaSala and Burma, 2020). Protecting more public lands from 
logging benefits private landowners by reducing competition for lower cost timber on public lands. 

2. Redirect the billions of dollars currently being spent annually on harvesting public forestlands into a green 
jobs program to help communities become more fire-safe. Enhance the Youth Conservation Corps and/or 
establish a CCC. For example, the corps could work with independent expert groups to quantify and verify 
forest carbon on federal and private lands, help with fire-planning in communities via defensible space 
and home hardening, monitor forest usage and roadside idling during peak fire season, and remove old 
timber roadbeds that are impacting watersheds. 



 
Proposals for Private Lands 
How do we help communities that have become reliant on forests while reaching the goal of successful climate 
mitigation? 

1. Rural counties with higher proportions of protected public lands that emphasize tourism and recreation 
have higher per capita incomes and more jobs than those that rely on logging (Rasker 2017). Enhance eco-
friendly tourism and recreation in the vicinity of national forests and parks. 

2. The USFS found in a survey that most private non-industrial land owners do not really want to cut their 
timber, but have to for financial reasons (USFS 2016). Forest Carbon Reserves on non-industrial private 
lands could be encouraged by providing incentives (subsidies, health care or tax abatements) to private 
land owners to manage for increased carbon storage. 

3. Carbon offsets programs for landowners. A carbon offsets program has been demonstrated in California 
using private lands across the country (Anderson et al. 2017), and a California-type offsets program has 
been demonstrated to be feasible and sustainable for forest lands within Oregon (Law et al. 2018) and 
Alaska (e.g., Sealaska Native Corporation carbon transaction). 

Citations 

Anderson CM, CB Field, KJ Mach. 2017. Forest offsets partner climate-change mitigation with conservation. 
Front Ecol Environ 15:359–365. https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1002/fee.1515 

Buotte, PC, S Levis, BE Law, TW Hudiburg, DE Rupp, JJ Kent. 2019. Near-future vulnerability to drought and fire 
varies across the western United States. Global Change Biology 25:290-303. https://doi.org/10.1111/gcb.14490  

Buotte, PC, BE Law, WJ Ripple, LT Berner.  2020. Carbon sequestration and biodiversity co-benefits of preserving 
forests in the western United States.  Ecological Applications 30(2):e02039. https://doi.org/10.1002/eap.2039 

DellaSala, DA, CT Hanson (Editors). 2015. The ecological importance of mixed- severity fires: nature’s phoenix. 
Elsevier Inc., Waltham, MA, USA. https://www.elsevier.com/books/the-ecological-importance-of-mixed-severity-
fires/dellasala/978-0-12-802749-3 

DellaSala and Burma. 2020 Information submitted to the Tongass National Forest 

Erb, K.-H. et al. 2018. Unexpectedly large impact of forest management and grazing on global vegetation biomass. 
Nature 553, 73–76. https://doi:10.1038/nature25138     

Harris, NL et al. 2016. Attribution of net carbon change by disturbance type across forest lands of the 
conterminous United States. Carbon Balance Manage 11:24. 
https://cbmjournal.biomedcentral.com/articles/10.1186/s13021-016-0066-5 

Harmon, ME. 2019. Have product substitution carbon benefits been overestimated? A sensitivity analysis of key 
assumptions. Environ. Res. Lett. 14 065008. https://iopscience.iop.org/article/10.1088/1748-9326/ab1e95  

Houghton, RA, AA Nassikas. 2018. Negative emissions from stopping deforestation and forest degradation, 
globally. Glob. Change Biol. 24, 350–359.  https://doi:10.1111/gcb.13876   

Hudiburg, TW, BE Law, DP Turner, J Campbell, D Donato, M Duane.  2009. Carbon dynamics of Oregon and 
Northern California forests and potential land-based carbon storage. Ecol Applic 19:163-180. 
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/07-2006.1 

Hudiburg, TW, BE Law, C Wirth, S Luyssaert. 2011. Regional CO2 implications of forest bioenergy production. 
Nature Climate Change 1:419-423. https://doi.org/10.1038/nclimate1264 

https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1002/fee.1515
https://doi.org/10.1111/gcb.14490
https://doi.org/10.1002/eap.2039
https://www.elsevier.com/books/the-ecological-importance-of-mixed-severity-fires/dellasala/978-0-12-802749-3
https://www.elsevier.com/books/the-ecological-importance-of-mixed-severity-fires/dellasala/978-0-12-802749-3
https://doi:10.1038/nature25138
https://cbmjournal.biomedcentral.com/articles/10.1186/s13021-016-0066-5
https://iopscience.iop.org/article/10.1088/1748-9326/ab1e95
https://doi:10.1111/gcb.13876
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/07-2006.1
https://doi.org/10.1038/nclimate1264


Hudiburg, TW, BE Law, WR Moomaw, ME Harmon, JE Stenzel.  2019.  Meeting GHG reduction targets requires 
accounting for all forest sector emissions. Environ. Res. Lett. 14: 095005. 
https://iopscience.iop.org/article/10.1088/1748-9326/ab28bb 

IPCC 2018 Intergovernmental panel on Climate Change “Summary for Policymakers, ”Global warming of 1.5°C” 
https://www.ipcc.ch/sr15/. 

IPCC 2019 Intergovernmental panel on Climate Change “Summary for Policymakers,” Land Report 
https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/  

Law, BE, TW Hudiburg, LT Berner, JJ Kent, PC Buotte, ME Harmon. 2018. Land use strategies to mitigate climate 
change in carbon dense temperate forests. Proc. Nat. Acad. Sci. 115(14):3663-3668. 
https://doi.org/10.1073/pnas.1720064115 

Lutz, JA, TJ Furniss, DJ Johnson, SJ Davies, D Allen et al. 2018. Global importance of large-diameter trees. Glob. 
Ecol. Biogeogr. 27, 849–864. https://doi.10.1111/geb.12747 

Moomaw, WR, SA Masino, EK Faison. 2019. Intact Forests in the United States: Proforestation Mitigates Climate 
Change and Serves the Greatest Good. Front. For. Glob. Change https://doi.org/10.3389/ffgc.2019.00027 

Rasker, R. 2017. Today’s economy and the role of federal lands. Headwaters Economics, Bozeman, MT. 
https://headwaterseconomics.org/wp-content/uploads/Todays_Economy_Federal_Public_Lands.pdf 

Schlesinger, WH.  2018.  Are wood pellets a green fuel?  Science 359: 1328-1329. 
https://science.sciencemag.org/content/359/6382/1328 

Sterman, JD, L Siegel, JN Rooney-Varga. 2018. Does replacing coal with wood lower CO2 emissions? Dynamic life 
cycle analysis of wood bioenergy. Env Res Lett 13: 015007. https://iopscience.iop.org/article/10.1088/1748-
9326/aaa512/pdf 

Sun, O, J Campbell, BE Law, V Wolf. 2004. Dynamics of carbon stocks in soils and detritus across chronosequences 
of different forest types in the Pacific Northwest, USA. Global Change Biology 10:1470-1481. 
https://doi.org/10.1111/j.1365-2486.2004.00829.x 

USFS 2016. Butler, Brett J. et al. 2016. USDA Forest Service National Woodland Owner Survey: national, regional, 
and state statistics for family forest and woodland ownerships with 10+ acres, 2011-2013. Res. Bull. NRS-99. 39 p. 
https://doi.org/10.2737/NRS-RB-99. 

USFS 2020. PNW Research Station. 2020. Forestry as a natural climate solution: the positive outcome of negative 
carbon emissions. Science Findings Issue 225. USDA Forest Service. 
https://www.fs.usda.gov/treesearch/pubs/59435  

Zhou, D, SQ Zhau, S Liu, J Oeding. 2013. A meta-analysis on the impacts of partial cutting on forest structure and 
carbon storage. Biogeosciences 10, 3691-3703. https://www.nature.com/articles/srep03547 

https://iopscience.iop.org/article/10.1088/1748-9326/ab28bb
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/
https://doi.org/10.1073/pnas.1720064115
https://doi.10.1111/geb.12747
https://doi.org/10.3389/ffgc.2019.00027
https://headwaterseconomics.org/wp-content/uploads/Todays_Economy_Federal_Public_Lands.pdf
https://science.sciencemag.org/content/359/6382/1328
https://iopscience.iop.org/article/10.1088/1748-9326/aaa512/pdf
https://iopscience.iop.org/article/10.1088/1748-9326/aaa512/pdf
https://doi.org/10.1111/j.1365-2486.2004.00829.x
https://doi.org/10.2737/NRS-RB-99
https://www.fs.usda.gov/treesearch/pubs/59435

