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Peatlands are prolific carbon sinks  

 

Northern peatlands store over 1000 Gt carbon, almost double previous 

estimates, according to a new analysis. When combined with the uncertain fate 

of peat carbon in a rapidly changing world, this further questions why these 

ecosystems are still omitted from most Earth system models. 

 

Peatlands accumulate carbon (C) over time because plant productivity exceeds decay, leading to the 

slow but steady build-up of organic matter. These waterlogged, anoxic and acidic ecosystems preserve 

this C for millennia, sequestering atmospheric CO2 in a long-term store and releasing methane. 

Peatlands exist globally, but the northern hemisphere mid- to high-latitudes are home to the largest 

extent of these environments, making it a crucial region for understanding the role peatlands play in 

the global C cycle. The amount of C sequestered in northern peatlands has been the subject of much 

research in recent decades, with varying methods used and estimates suggested1,2. Writing in Nature 

Geoscience, Nichols and Peteet3 add to this body of work and suggest that post-glacial peatland 

initiation was even more explosive than previously thought, leading to far greater C sequestration. 

This new study puts the estimated total northern peatland C stock at just over 1000 Gt C, more than 

double that stored in all the Earth’s vegetation4 and equivalent to roughly 100 years of human 

emissions at today’s rate5.  

Deriving an estimate of northern peatland C carbon stock requires three key sources of information: 

changes in peatland area, vertical accumulation rate (derived from radiocarbon dating of deep peat 

layers) and carbon density over time1,2. Multiple databases of this information, such as the ones 

Nichols and Peteet base their calculations on6-8, are developed slowly over time – the blood, sweat 

and tears of hundreds of researchers collecting data in the field and lab over many decades, followed 

by careful compilation and management9. Inevitably, spatial biases creep into such datasets as more 

accessible regions are better sampled than others. For example, Fennoscandia represents only 6 % of 

the total northern peatland area, but comprises 40 % of data in one database8. This means that 

average accumulation rates are weighted towards better-sampled regions. Nichols and Peteet 

approach this issue differently to previous northern peatland C stock estimates1,2. Rather than using a 

hemispheric average accumulation rate, they apply three different statistical approaches to produce 

spatially averaged accumulation rates, with the goal of reducing real world spatial biases in the 

process.  

The first is based on eight continental-scale peat forming regions, the second on equal area grid-boxes 

and the third is a compromise approach that seeks to address the limitations of the other two. In the 

grid-box method, the oldest peat initiation age within each box is used to reconstruct peatland 

expansion for the whole box – as mentioned by the authors and others10, this leads to a more explosive 

increase in peatland area, which partly explains their reported larger C stock. In addition, Nichols and 

Peteet pooled data from 645 sites to make their calculations, a much larger sample size over a much 

broader region than previous studies. Whereas previous calculations1,2,7 were in the region of 500 Gt 

C, this figure now represents the low-end estimate of Nichols and Peteet’s new analysis. 

But with relatively stable atmospheric CO2 over the Holocene and an additional 500 or so Gt C locked 

away in peatlands, according to this new analysis, how do we balance the C budget? Nichols and 



Peteet suggest that the answer could lie in the deep oceans, with increased upwelling and outgassing 

of carbon-rich water in the early post-glacial period. A range of oceanographic evidence supports this 

hypothesis and models have calculated the amount of additional organic C in the deep ocean at the 

last glacial maximum compared to preindustrial to be around 600 Gt11. Coupled with an additional C 

release of up to 700 Gt C from post-glacial permafrost thaw12, there are no shortages of C sources that 

could explain the much greater accumulation of northern peatland C reported by Nichols and Peteet.  

Peatlands, then, clearly play a significant role in global C cycling. This is further supported in Nichols 

and Peteet’s study by the close correspondence between peatland initiation and atmospheric 

methane concentration. At the beginning of the Holocene, 11,500 years ago, there was a sharp rise in 

atmospheric methane that was contemporaneous with the timeline of peatland expansion in Nichols 

and Peteet’s analysis, providing further support6,8,13 that the latter was a key driver of the former and 

suggesting that northern peatlands could have been key sources of methane during the deglacial 

period.  

The doubling of the northern peatland C stock reported by Nichols and Peteet provides a step change 

in our understanding of the scale and importance of these ecosystems in the global C cycle, making 

their omission from many Earth system models all the more urgent to address. Furthermore, as well 

as C storage, peatlands also provide a range of other ecosystem services, including in natural flood 

mitigation and biodiversity maintenance. Effective peatland management can co-benefit all of these 

services, but peatlands and their C store are increasingly vulnerable to perturbation from climate and 

land-use change, as well as the combined effects of these drivers, for example in increased fire risk. 

Just as the work of Nichols and Peteet provides a timely reiteration of the scale of peatlands’ capacity 

for C sequestration, better understanding the scale of future risks to these environments is an 

important next step in addressing uncertainty over the future direction of the northern peatland C 

stock14.  
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Fig. 1| Petite Bog, Nova Scotia. Nichols and Peteet show that northern hemisphere peatlands such 

as this may have stored double the amount of carbon since the last ice-age compared to previous 

estimates, with important implications for the global carbon cycle. Credit: Matthew Amesbury. 
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