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Tree planting and climate change mitigation

Tree biomass 
= stored 
carbon

Less carbon 
dioxide  in 

the 
atmosphere

Reduces 
climate 
change

Is this always  true?



Soil carbon

Carbon stored in:
- Above ground vegetation
- Soil

- Need to look at both

Aitkenhead et al 2019



Test the assumption
Planting trees = increased carbon storage

Birch and Pine 12 years old

Birch trees 39 years old



Results – impacts on carbon storage

Heather       Birch           Pine
Friggens et al. 2020



Results – impacts on carbon storage

• Above ground – increase in carbon 
• Below ground – losses of carbon
• Overall no net gain in carbon

Summary
• Below ground impacts of trees 

very important
• On decadal timescales, trees were 

not mitigating climate change



Where did all that carbon go?

Friggens et al. 2020



Where did all that carbon go?
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Friggens et al. 2020

Where did all that carbon go?

Increase in soil respiration
The soil community is changing



Changes in the fungi in the soil



Other impacts on soil communities
Mites

0

10000

20000

30000

40000

50000

Birch Heather

M
ite

s
/m

2

Springtails

0

5000

10000

15000

20000

25000

Birch Heather

C
o
lle

m
b
o
la

/m
2

Mitchell et al. (2007 & 2010)



Consequences for nutrient cycling rates
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Decomposition Nitrogen mineralisation
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• Experiment time scales ≈ Net zero 
timescales of 2050

• No net carbon gain for c 25% of 
potential tree planting area?

• Mineral soils likely to lead to net 
gain

• Differences between tree species
• Ground disturbance when planting 

increase soil carbon losses

However

Relevance to policy



Challenges the 
assumption that 
tree planting will 
always mitigate 
climate change 
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