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Topics

 Forest sequestration and forest carbon pools

 Mitigation pathways 

 Introduction to the Forest Carbon Tool

• Modelling framework

• Examples

 Current and future developments



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

Turnover to soils and DOM

C loss

• respiration trees 

• oxidation of soil organic 

matter 

Allocation 

of C into 

biomass 



What can affect the rate of sequestration 

 Species 

 Soil type 

 Productivity / growth rate

 Forest management 

approaches



Sequestration Pathways

4. Substitution of energy 
intensive materials
(not in 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



Validation e.g. 
• Eddy Covariance Flux 

• COFORD research data

Carbon Budget Model (CBM-CFS3) Outline
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Timber volume 

increment curves

• Existing growth 

models

• National Forest 

Inventory data

• Developed curves

Growth -- Net Biomass C Stock Change

• C transfer from biomass
to litter, deadwood, soil

• C decomposition within pools          

– CO2 release

Simulation of uptake and release   

of carbon

Harvested wood product 

and  fuelwood pools

Carbon 

Allocation 

Target harvest

Forest 

Ecosystem
Outside  of 

ecosystem

Sequestration       

curves / outputs

• Disturbances



Forest Carbon Tool - assumptions and caveats

• Based on fixed management assumptions and timber flows for different species

• Higher uncertainties for some establshment categories (e.g. Agroforestry, Native Woodland Scheme)

• Afforestation is assumed to be permanent (no deforestation and same management in perpetuity)



Assumptions - GPC categories



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


Selection of inputs



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



GPC 3: 15% Diverse 

Conifer/Broadleaf

• Mineral soil

• Yield class 24

• Thinned 

• Rotation 38 years



www.teagasc.ie/forestry 16

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

Agroforestry 



Future Tool Updates

 Incorporation of emission factors

 Incorporation of new Forest Types 

 Incorporation of enhanced data as it emerges

www.teagasc.ie/forestry 17



Forest Carbon Researcher 

Measure and model impacts of afforestation and forest 

management on:

 Carbon sequestration and greenhouse gas emissions

 Carbon accounting and greenhouse gas inventories 

 Co-benefits to water quality and biodiversity 

 Integrate with ongoing relevant research 

 Develop a national and international network of collaborators



Agroforestry demonstration plots
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AgNav

Trusted Solutions, 

For Everyday Farming
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AgNav – What it is..!

• AgNav is a national online farmer-centric portal developed by three partner 

agencies, i.e. Bord Bia, the Irish Cattle Breeding Federation (ICBF) and 

Teagasc.

• AgNav will utilise the three respective agencies’ collective knowledge by 

providing data, decision making support tools and guidance which will 

be housed within one consolidated online platform.

• A definitive resource to support farm sustainability in Ireland. 
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Key features
22

• Much-needed and ambitious initiative to chart a clear 
path forward for sustainable farming.

• Accurate and verifiable data to support decision making 
on farm. 

• Aims to reduce duplication of effort for a farmer –
providing a one-stop-shop for farm sustainability 
management. 

• Support the work of existing environmental schemes 
such as EIPs or processor-led programmes.

• Data will not be shared outside of AgNav, unless a 
farmer chooses to do so.

• The toolkit is optional for all farmers.  It is not linked to 
the Bord Bia audit and farmers are not required to be 
clients / members of Origin Green, Teagasc or ICBF

• In time it is hoped that AgNav will facilitate an ability to 
account for all carbon within each individual farms’ 
system.



Assess

A platform guided by science to assist 

farmers in achieving on-farm 

sustainability.
Analyse

Act

Sustainability 

Survey

Forecaster

1

2

3

Agnav.ie

Action 

Planner

Act
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Live decision support 

- Assess mitigation 

strategies

Specific on-farm         

plan



Future Development – pilot phase in 2023

Short Term Pilot phase
(12 months)

Medium Term
(12 -24 months)

Long term
(36 months)

Development 

/ User 
experience

• Enhancing usability

• Piloting via Signpost 

Advisory regional 

Workshops 

• Sheep model

• Tillage model

• Forestry model

• Mapping – water

• Pig model

• Horticulture model

• Poultry model

• Egg model

• Biodiversity

Functionality

• Age at slaughter

• Concentrate feed

• Production systems 

• Animal inventory 

changes

• Economic impact

• Carbon models
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