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Soils are the largest terrestrial carbon 
reservoir (IPCC 2021), with European soils 
hosting more than half of the forest carbon pools. 
However, in Europe more than 60–70% of soils are 
degraded as a direct result of unsustainable 
management practices (EC 2020), and are a net 
emitter of CO2 (EEA 2022a). 
Improved soil management for carbon 
sequestration is therefore particularly relevant 
for any carbon farming practices. 



Carbon cycle



ABOVEGROUND 
BIOMASS

BELOWGROUND 
BIOMASS

SOM – Soil Organic
Matter

LITTER
DOM – Dead organic matter

Carbon Pools

Variation of 5 Carbon pools
• AGB
• BGB
• Litter
• DOM
• SOM
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V (m3) X

How to calculate the tree
biomass and its C content

D density
(t dm/m3) =

T dm 
Trunk

X BEF =T dm 
trunk

X R =T dm AGB

T dm AGB

T dm BGB

+

=
T dm TOTAL

Total Dry Matter= (V*D*BEFs)* (1+R)



T dm TOTAL X CF (0,48)  =    C total

?

X CO2/C (44/12) =   t CO2C total

Besides carbon sequestration, forest ecosystems harbour biodiversity and provide many other important ecosystem
services that are vital to society and human wellbeing. These include provision of timber and non-wood forest
products, soil formation and protection against erosion, water purification and retention, local climate regulation,
and provision of recreational use (Thompson et al. 2014). The concept of carbon farming accounts for these services
and includes provisions to avoid any harm to these “natural values”.



How to create credible Carbon credit? 



Additionality in forestry



Additionality in forestry

Sustainable Forest Management
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ANNEX 1

FOREST CARBON: 

STORAGE, UPTAKE AND 

NON-EMISSION
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Forest Carbon:
storage and uptake

• ...GOOD PRACTICES

COPPICE TO HIGH FOREST

INCREASE IN BIOMASS

IN THE FOREST

LONGER CUTTING INTERVAL

coppice coppice coppice

High forest High forest High forest

High forest

• IPCC equation 2.5: stock difference method, 

volume 4 (IPCC 2006)

• CO2FY= (V*D*BEFs)* (1+R)*CF * 3,67

• CO2CX= (V*D*BEFs)* (1+R)*CF * 3,67

• CO2/anno= (CO2FY-CO2CX)/(Y-X)
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Forest Carbon:
storage, uptake

• ...GOOD PRACTICES

....REFORESTATION/AFFORESTATION

PROTECTION FROM BIOTIC DAMAGE

• IPCC, 2006 – Vol. 4 chapter 2 – Eq. 2.10 biomass).

• CO2 year= Iv *BEF1*D*(1+R)*CF*3,67
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Forest Carbon:
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«CO2 Stored in Forest Management Marche» Project 
Calculation and certification of carbon sequestration in 

managed forests



Pilot areas samplings Carbon 
POOLS

Aboveground
biomass
(Protocol 

INFC)

Soil (Protocol 
JRC)

Dead wood 
(Alberti et al 

2008)

Litter
(Protocol JRC)

Belowground 
Biomass 

(root/shoot)

«CO2 Stored in Forest Management Marche» Project 
Calculation and certification of carbon sequestration in 

managed forests



«CO2 Stored in Forest Management Marche» Project Calculation and 
certification of carbon sequestration in managed forests



After 18 yrs

Control



Experimental evidence for long-
term carbon (C) sequestration in 
soils as consequence of specific 
forest management strategies.



• Management 
practices 
affect soil C 
stock, CO2, 
CH4, N2O 
emissions in 
temperate 
and boreal 
forests. 

• (Green arrow 
indicates 
positive 
impacts for 
climate change 
mitigation and 
orange arrow 
negative 
impacts for 
climate change 
mitigation).



Despite much research over the last decades (Keenan et al. 2013; Kutsch and 
Kolari 2015; Hyyrynen et al. 2023), the role of forest management on long-term 
carbon sequestration potential remains uncertain. Consequently, predictions 
are contradictory among existing models, which disagree on whether the 
carbon balance of global forests will be positive or negative in 2100. 
It is, therefore, generally challenging to derive robust conclusions about the 
potential of carbon farming practices in the long term. 



Multifunctional management and 
forest C credit market ... but with respect!

Antonio Brunori PEFC Italy - info@pefc.it

Thank you!
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