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HAMPSHIRE COUNTY, Mass.—Bob Leverett walked away from the trunk, looking up through the 

canopy, trying to get eyes on the crown. 

He crushed the thick pine needle duff with each step, while a light drizzle tapped on the leaves 

above him, and birds called from a distance. Then he saw it, the top of the tree, and measured its 

height with a small instrument he raised to his eye. He would combine this measurement with 

others to calculate the mass of the tree, a monolithic white pine in western Massachusetts. Once he 

found the mass, he could approximate how much carbon it contained, carbon the tree had been 

pulling out of the atmosphere, in the form of carbon dioxide, for well over 100 years. 

The drizzle stopped by the time he finished taking his measurements, so that only sporadic drops of 

water fell as they lost their balance in the canopy. He attended to his calculator and then his eyes 

moved up the furrowed grey-brown trunk, "Twenty tons, roughly, of carbon dioxide absorbed from 

the atmosphere. That's the contribution of that whopping big tree," Leverett, co-founder of the 

Native Tree Society, told EHN. 

An engineer by training, Leverett has worked for decades to document and educate the public about 

remnant stands of old growth forest in Massachusetts and, more recently, to quantify differences in 

carbon uptake and sequestration between younger and older forest stands. 

This difference is particularly relevant as researchers and lawmakers consider the potential for 

natural solutions—Earth's intrinsic carbon sequestration systems—to be part of large scale climate 

change mitigation strategies. 

The Intergovernmental Panel on Climate Change (IPCC) 1.5°C s pecial report released in 2018 found 

that, in addition to dramatic emissions reductions, humans must quickly find a way to remove a 

tremendous amount of existing carbon dioxide from the atmosphere in order to stay below a 1.5°C 

rise in average global temperatures and avoid the worst climate change related harms. 

Given the magnitude of this task and no proven technology to accomplish it, trees—for their ability 

to cleave carbon dioxide molecules and tuck the carbon into their tissue as they grow— have 

received widespread attention as a means to sequester significant amounts of excess carbon. 

But as talks of massive tree planting ventures get under way, Leverett and other researchers are 

attempting to make an important distinction. They say that, while tree planting campaigns can play a 

role in climate change mitigation, it is the forests that are standing now that can sequester carbon 

most effectively in the near term. 

They also warn that these invaluable assets are being squandered as forests are cleared worldwide. 

A new scientific term 

Bill Moomaw is a co-author on five IPCC reports and the co-director of the Global Development and 

Environment Institute at Tufts University. He started working on climate change solutions in 1988, 

https://www.ipcc.ch/sr15/


researching technological and policy strategies for reducing emissions. But more recently, his focus 

shifted toward the natural sequestration systems that are already working to reduce the impact of 

human emissions. For instance, according to the U.S. Environmental Protection Agency, U.S. forests 

presently sequester roughly 9 percent of the nation's greenhouse gas emissions in 2016. 

"We've got to cut emissions, but the other side of it is we could increase removal rates," said 

Moomaw. "A lot of people are talking about technologies to do that, but none of those will be in 

place in the next 10 years when we need it." 

In 2019, Moomaw and his co-authors published a scientific review finding that the capacity of 

forested lands to sequester carbon dioxide could be increased significantly. They say the fastest way 

to do this is through what they call "proforestation," the natural growth and development of 

standing forest ecosystems. 

They devised the term because, unlike forest-based interventions currently being evaluated for their 

climate change mitigation capacity, such as reforestation or afforestation, there was not a succinct 

term that scientists and policymakers could use to discuss the carbon value of naturally developing, 

undisturbed forests. 

A proforestation management style is comparable to management currently practiced in U.S 

National Parks and Wilderness areas—besides necessary intervention for safety, trail maintenance, 

or restoration—forest ecosystems are left to do their own thing. 

Moomaw advocates for an expansion of protected lands where forests are allowed to grow and 

develop, uninterrupted by resource extraction, as soon as possible. 

"Proforestation will sequester more total carbon in the near term, when…it's most important to do 

it, than anything else that is out there," he said. 

arbon sequestration 

One reason for this is that newly planted forests may take "decades to a century before they 

sequester carbon dioxide in substantial quantities," according to the proforestation review. 

"It depends on species and forest type as to where the take off period is," Moomaw said, but he 

emphasized that there is no time to waste. 

The 1.5°C special report found that, to stay below 1.5°C, net emissions must be nearly halved within 

10 years, and net zero accomplished by 2050. Ongoing greenhouse gas removal must continue 

thereafter through 2100. 

Older trees are typically more efficient carbon extractors than younger trees (in comparable 

environmental conditions) because, as trees get larger, they add more carbon rich mass each year 

than the year before. For example, one study found that, on average, a 100 cm diameter tree added 

biomass at three times the rate of a 50 cm diameter tree of the same species. 

This is not to say that smaller diameter trees or younger forests have no climate change mitigation 

value. For instance, if there is a hypothetical 40-year-old stand of a tree species that is known to 

really escalate carbon sequestration rates at 60 years, that's still better than starting from scratch. 

Recent studies have shown that the opportunity to improve carbon sequestration through 

proforestation is significant on the timeline laid out by the IPCC. 

https://cfpub.epa.gov/roe/indicator.cfm?i=86
https://www.frontiersin.org/articles/10.3389/ffgc.2019.00027/full
https://www.nature.com/articles/nature12914


Researchers recently identified forested areas of the northwestern United States that would be 

particularly beneficial to preserve for proforestation given their high carbon sequestration potential 

and relatively low vulnerability to climate change related disturbance such as wildfire. They 

calculated that these areas could sequester 6 years' worth of regional fossil fuel emissions by 2099. 

Another study found that if currently regenerating secondary forests were allowed to grow 

worldwide, they could sequester 120 billion metric tons of carbon by 2100—the equivalent of 12 

years of global fossil fuel emissions. 

"It gives you a sense of the scale that's possible," said Moomaw. 

Many studies have identified the potential of tree planting efforts to be a viable climate change 

mitigation strategy, and the proforestation review authors don't disagree. However, they outline 

some potential logistical problems with tree planting as a strategy. 

Tree planting efforts of any kind require resources and labor which may or may not be available, and 

afforestation (planting on land that was not previously forested) is particularly fraught because it 

may require land that is already utilized for other purposes, such as agriculture. 

Moomaw said that proforestation, on the other hand, requires no additional land, limited resources, 

and no labor. "It [utilizes] forests that are already in place," said Moomaw. 

The review also addressed a commonly touted technological solution called bioenergy with carbon 

capture and storage (BECCS). In this strategy, trees would be grown in plantations to sequester 

atmospheric carbon. The trees would then be burned to create energy, and the carbon collected 

during the burning would be injected into the ground. 

In addition to requiring an enormous land mass (something nearly the size of Australia by 

some estimates), the technology has not, to date, been demonstrated to be viable on a large scale. 

Even so, excess carbon removal by BECCS is incorporated into various IPCC climate change mitigation 

scenarios, but Moomaw said that it's really just a stand in for a removal system of some kind. 

"It's an abstract idea," he said. "It should have just said 'Option X is needed to close this gap.' 

Instead, they named it…and therefore it sounds like it's real." 

A Chatham House research paper on BECCS echoed this sentiment. 

"The danger at the moment is that policymakers are 'sleepwalking towards BECCS' simply because 

most models incorporate it," the authors wrote. 

Jennifer Skene, an Environmental Law Fellow at the National Resource Defense Council, outlined a 

related concern pertaining to tree planting campaigns in an article on the organization's website. She 

wrote that policies such as the Trillion Trees Act have the potential to become a distraction from the 

more imperative goals of reducing emissions and protecting standing forests. 

 Losing carbon banks 

Any distraction from forest preservation goals is particularly consequential right now as global tree 

cover is lost at a rate of about 78,000 square miles per year, according to Mikaela Weisse, a project 

manager at Global Forest Watch. This is an area about the size of Nebraska. Old, intact forests, those 

that are relatively free from industrial extraction and typically have high carbon sequestration and 

https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/eap.2039
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.13876
https://www.chathamhouse.org/sites/default/files/CHHJ7830-BECCS-RP-200127-WEB.pdf
https://www.chathamhouse.org/sites/default/files/CHHJ7830-BECCS-RP-200127-WEB.pdf
https://www.nrdc.org/experts/jennifer-skene/planting-trees-isnt-climate-plan-its-distraction
https://www.theverge.com/2020/1/31/21115862/davos-1-trillion-trees-controversy-world-economic-forum-campaign
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biodiversity values, are being lost to cutting and fragmentation at a pace of about 80 square miles 

per day. 

The consequences of these losses include both the forfeiture of future sequestration potential and 

also the release of ancient carbon stores back into the atmosphere. When a forest is cut, it becomes 

a greenhouse gas emitter instead of a sink. 

According to a Dogwood Alliance report, logging in the U.S. releases as much carbon into the 

atmosphere as the commercial and residential sectors combined. 

Researchers attempting to refine carbon accounting techniques and quantify carbon losses from 

Oregon forests tracked greenhouse gas emissions from wood products after they leave the forest. 

"We track it from the forest, through the manufacturing process, through to product usage and 

recycling, and [into] landfills," Bev Law, a co-author on the study and professor emeritus at Oregon 

State University, told EHN. 

The carbon stored in forested lands is lost incrementally over each stage of extraction and 

processing. According to the researchers, 40% of harvested wood may be discarded on its way to 

becoming a marketable product. 

Trees are limbed and cut to length after they are felled in the forest and logging detritus is often 

burned to clear harvest sites, releasing stored carbon, according to Tara Hudiburg, a co-author on 

the paper and an associate professor at the University of Idaho. 

When the logs arrive at the mill, more carbon is lost as they are shaped and processed into their final 

marketable form. 

Then there's the wood products themselves, which the authors write "ultimately release CO2 

to the atmosphere as they are manufactured, disposed of, and decompose or are burned." 

Carbon from single-use products such as paper are lost to the atmosphere fairly quickly. While often 

touted as long term carbon storage assets, forest products such as lumber don't stick around as long 

as one would think. Buildings get torn down, replaced, and renovated. Furniture gets discarded. 

According to the researchers, if current trends continue, 75% of U.S. buildings will be renovated or 

replaced by 2035. 

Of the carbon that has been removed from Oregon forests by logging over the last 100 years (which 

the researchers noted had taken 800 years to accumulate), Hudiburg, Law, and their team found 

that 65 percent has been released to the atmosphere. 

Forests, on the other hand, can reliably store carbon for hundreds or thousands of years. 

Source: https://www.ehn.org/forest-carbon-sequestration-2649749746.html 
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