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Climate Change Mitigation - role of afforestation

 Climate challenges…  

• Afforestation has a highly significant role to play 

 Assisting in climate change mitigation is not the 

only reason for expanding our forest resource   

Balanced approach   range of benefits

SUSTAINABILITY



Forest Carbon (C) Pools

• At forest level, Carbon balances based on net 

emissions/removals from 5 pools (reservoirs)    

• Carbon transfers (fluxes) associated with 

these C pools

Above ground 

biomass

Below ground 

biomass

• Final output = sum of C stock changes 

Deadwood

Soil carbon

Litter

CO2

O2

Source: Hendrick and 

Black, 2009



Sequestration Pathways

4. Substitution of energy 
intensive materials
(not in current system 
boundaries)

3. Substitution of 

fossil fuels with 

wood energy

2. C - Storage in 

harvested wood 

products - HWP

1. C - Sequestration in 

growing forest -pools

Source: www.moelvin.com



Forest Carbon Tool: www.teagasc.ie/forestcarbontool

• Raise awareness of the importance of climate 

mitigation through afforestation options

• Provide up-to-date information on carbon 

sequestration trends for a range of afforestation 

options on a user friendly interface

• Allow comparisons of the relative merits of 

varying afforestation scenarios from a carbon 

sequestration perspective

• NB: This tool is for the above purposes and 

not intended to provide absolute data on any 

particular forest carbon valuation or 

potential trading platforms. 

http://www.teagasc.ie/forestcarbontool
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Website: www.teagasc.ie/forestcarbontool

http://www.teagasc.ie/forestcarbontool




Calculator Page



Choose category – grant and premiums
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GPC 8: Alder/Birch

• Mineral soil

• Yield class 8

• Thinned 

• Rotation 75 years



GPC 3: 15% Diverse 

Conifer/Broadleaf

• Mineral soil

• Yield class 24

• Thinned 

• Rotation 38 years
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0.169 tCO2-eq/head            (5 - 12 head/ha))

1.30 tCO2-eq/head              (1.7 - 3.3 head/ha)                       

1.87 tCO2-eq/head               (1 - 2 head/ha)

0.0053 tCO2-eq/head           (500 - 1000 per ha)

Sources: EPA, O’Brien, 2020
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Forest sequestration  1.94 + 0.87 + 0.05 =  2.86 tCO2-eq/ha/yr

Agricultural emissions                                - 2.03 tCO2-eq/ha/yr

0.83 tCO2-eq/ha/yr



3 take home messages

1. Progression towards achieving forest planting targets is 
essential if we wish to have a significant future carbon sink 

2. A range of forest types and approaches are necessary and 
can deliver a different range of ecosystem services. 

• Dependent on owner objectives 

• Use of the Forest Carbon Tool can be a useful support 
mechanism to inform decision making 

3. The potential of materials substitution (e.g. concrete, steel) 
combined with sustainable increases harvesting levels can 
have a high potential future impact 



THANK 
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tom.houlihan@teagasc.ie
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