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Background and purpose



• Biochar soil C is more stable than biomass
• ~50% of biomass C becomes bioenergy in 

pyrolysis
• What is the impact of the delay in soil 

carbon storage benefit?
• Static method disregards short term soil C 

storage

Background and purpose

~90%

~10%



Methods

Dynamic climate change impacts 
• The impact of temporarily removing 

carbon from the atmosphere 
(Levasseur et al. 2010)

Soil carbon storage
• Biochar (Azzi et al. 2024)
• Biomass (Modified RothC, Jenkinson 

et al. 1991)



Results - soil carbon

Biochar Biomass

Shaded areas are 95% confidence intervals



Results – impact per unit carbon to soil

Dashed lines show static result

Shaded areas are 95% confidence intervals

Impact of biomass and biochar soil C 
storage on atmospheric C content

Impact expressed as single factor

Error bars show 95% confidence intervals



Results – systems perspective impact

Carbon flow in modelled scenarios



Results – scale up scenario

What happens if we 
scale pyrolysis capacity 
over time?
• Faster scale-up gives 

earlier and greater 
impact

• Large benefit towards 
Paris agreement 2100 
temperature target



Political climate targets

How does biochar fit into political targets?
• Biochar accounted in LULUCF as change 

in soil carbon stock
• Fast degrading C not accounted to limit 

variation (+/- 5 Mt CO2e)



Results – scale up scenario LULUCF

Biochar is always beneficial with DK LULUCF methods



Conclusions

• Dynamic modelling improves accuracy of climate change impact 
assessment

• Biochar is a potent tool for climate change mitigation through soil 
carbon storage

• Large scale implementation of biochar can contribute beneficially 
towards 2100 temperature target

• LULUCF accounting methods and short term political climate 
targets can become barrier to fullfilling biochar climate change 
potential
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