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Tree planting is a climate change mitigation strategy which has received a great deal 

of attention, with various political parties pledging to increase tree planting rates across 

the UK. The Committee on Climate Change1 recommend a minimum tree planting rate 

of 15000 ha per year by the mid-2020s if Scotland is to achieve net-zero emissions by 

2045. To achieve this ambition, substantial areas of new woodland will need to be 

created both on improved and upland rough grazing, and productive agricultural land 

(e.g. riparian planting, shelterbelts, agroforestry).  

Approximately two-thirds of Scotland is covered by high carbon (C) content soils with 

varying depths of peat (organic layer). Afforestation (tree planting) should be avoided2 

on deep peat (>50 cm deep organic layer) because it leads to significant losses of soil 

C. However, afforestation on other soils can lead to net carbon sequestration and is 

common on shallow peat (organic layer < 50 cm deep). There are three phases of 

forestry that can affect the greenhouse gas (GHG) balance and C sequestration: tree 

planting, tree growth and tree harvesting. There are few studies in Scotland, the 

UK, or globally that take full account of the GHG balance and changes in C stocks (C 

stored in the soil, litter and trees) from forestry on shallow peat soils.  

Planting: Tree establishment on shallow peat soils requires cultivation and drainage3 

to improve survival and growth . Soil disturbance4 will lead to losses of soil C. The 

amount lost will depend on the level of disturbance, e.g. shallow ploughing will result 

in more C loss (~83% soil disturbance) than excavator mounding (~12% soil 

disturbance). Soil C loss will also be greater the deeper the peat layer is.  

 

More/… 
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Drainage may lead to increased C loss due to leaching and organic matter 

decomposition, although there is some evidence that a fraction of this C can be 

sequestered in clay soils5 underlying peat. Drainage will lead to a short-term increase 

in nitrous oxide (N2O) emissions but will also reduce methane (CH4) emissions as the 

water table lowers. However, the loss of soil C overshadows any changes in N2O and 

CH4 emissions. 

 

Growth: During growth, C is sequestered in the tree biomass, the amount will depend 

on the tree species, yield and rotation length. Repeated surveys6 of afforested shallow 

peat soils showed that C had accumulated in the litter on the forest floor and the soil 

C stock (including litter) increased by ~0.6 t C ha-1 y-1.  

 

Harvesting: The impacts of thinning on shallow peat C and GHG exchange are poorly 

understood but will result in a loss of biomass and soil C. Clear-felling of forestry can 

lead to an increase in soil C leaching into waterways for up to 4 years after clear-fell7. 

The recovery of soil C8 after harvesting can be enhanced by leaving brash and litter 

on the ground, ensuring minimum additional soil disturbance, and through new inputs 

from the next forest rotation. Measuring GHG fluxes from clear-felled sites is difficult 

due to the variability in emissions across the site and the seasonal variation in 

emissions. Carbon dioxide emissions9 have been shown to decrease after clear-

felling, while CH4 emissions changed from a net sink to a net source and N2O 

emissions increased slightly.  

 

More/… 

  

https://academic.oup.com/forestry/article/92/3/242/54232017OAObHtC36kBQMuplRd4
https://sefari.scot/sites/default/files/documents/Changes%20to%20C%20stocks%20in%20Scottish%20soils%20due%20to%20afforestation.pdf
https://pdf.sciencedirectassets.com/271800/1-s2.0-S0048969719X00352/1-s2.0-S0048969719335429/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEMv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQD6h53Sj5l6I4fgiIayEAyenwjvTFwnLHHvaJrgb9XEvAIgJGnctUcgYvjAfgqODhaWLDK%2FtOfRjtrw7C01H9K4kjIqvQMI1P%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARADGgwwNTkwMDM1NDY4NjUiDPTqqy1dn7ZGMNw6LyqRA2FsZtKJPeKBe4MxQxuHrtj1Ba7SVpJS2lRYUOCRDU%2BfY8QdPU4QT6C7DHsp7LBZklq9tHXJl88e2t4bbJ%2FZE02hZlxLYrhmELnqOL2qYapKDG2dnIlHUVRKk81WfHZ%2FMfC8VV5ZVzxoHsiSKJEGJU4Hlr57sKOSjqeosx90AohW%2BuRbWmzbzNCSw%2Fp38%2FHtcWaru39O1QZ%2B12GpdaiTTgvoQHLAoznzB5KoGQWNJ3zb78DmhP5pt0dtAubRhBrBPC%2F5DjddfE0kYyOVS%2B%2B9ioCNRP6RaEwxOzJobCdYlecxCsYnLy%2FbxcfC6ABP8%2Fdzt0XamSuRXIQusU5X9ykkBRL34%2BiP%2FI6vpx35vVqGptrHBMM0KI1RlgtKT1qLfjVYrg14v5QMt2BtEOkVFkDBFMBtV7Q8B38UcJBO5TiGkoBLES29HvrFD8tAFjkqQdeRMpBJeUMVHXrUFnVrCDFK6KsoNY6MPMqDux1gAnwU%2B6yYqCKIK4iLsdx5RIC4zZyj3XbGIGSuN8SxqlRW4qnE0cVNMITTtvQFOusBzKK5omQj4MWSLUsar02o%2F%2FFwXWR%2FkGy%2B%2BCiwB1b7I4l0wFhX4J3HlKDrGs%2BqBuSfgvbMtgbL0DjBsCt9WIR64ZMf8uqgjSE1bc3sGomqr9xCr%2BdaTCxqHwudVuk8WOcdVGAAykdgz%2BLor60EBufwYRcagByjtEAuSpV91crIwPTTbguC%2FkYfsphKv0hgZvBQrkZXC7yRVC3m6HpxpjI%2BHxwqSZAnd9QvX4UI%2Fp5HsHMRxantWbLC8h0O83RSB4EfEzRy%2Fkv7dgB8M9doK7FowhYH0tsOZwvcyt%2Bi5RBHfuILGZRKn0kLo6SgZw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20200408T114523Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYXXELKDK6%2F20200408%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=1ad50d32e843b1dde6b86a6277385451b31ad6447dd11de36eeeb57ab6cc41e0&hash=600268393a2161f449ce4fe016c9387e90fbd52bcec81818c1e6989702ea85bf&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0048969719335429&tid=spdf-5f5e1241-6774-4b81-ae08-5cb5130b610d&sid=1637130f1d48264a031acf95d6ea1e0c638cgxrqb&type=client
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WHAT IS THE NET GREENHOUSE GAS BALANCE OF FORESTRY ON SHALLOW 

PEAT SOILS IN SCOTLAND?  

The soil C lost through leaching, oxidation and decomposition from shallow peat soils, 

due to the disturbance by soil preparation for forest creation, clear-felling and 

reforestation is compensated for by the C accumulation over two forest rotations3. 

Overall, there is likely to be net C sequestration in forestry on shallow peat soils when 

C uptake, CH4 emissions reduction and the benefits of using wood products are taken 

into consideration. 
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