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• EU´s LULUCF regulation sets binding climate targets for land use sector

• Lastest regulation directs countries to reduce uncertainties by advancing their
land use sector to higher tiers.

• Higher Tiers are also requested when mapping spatially explicit C stocks

Quantification of soil C stocks and GHG fluxes



Insights in NIR – Changes in C stocks

Tier 1 = country default value
 
Tier 2 = country-specific data

Tier 3 = modelling or inventory

Mineral soils
Forest Floor

Organic Soils / Peatland



NIR review: C stock change (mineral / organic soils)

Data obtained from 2024 submissions to the UNFCCC (latest year for reporting is 2022)



Insights in our evaluation of national inventory reports – 
GHG reporting

26/03/2025 WP3 – Forest soil greenhouse gas reporting in Europe 5

Usage of IPCC tier methods (IPCC Guidelines, 2006) of EU countries used for GHG reporting. Data basis are 
the NIR of 2022 und 2024
Tier 1 = country default value, Tier 2 = country-specific data, Tier 3 = modelling or inventory

No reporting Forest soils:
2022:  9
2024:  8 
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Status of the GHG reporting

Increasing number of countries using Tier 3 methods from 2022 to 2024

But still : 
In C stock change reporting on forest soils, only 5 countries out of 27 use 
methods that are based on measurements or modelling

Many countries reporting „no changes“

Peatland and Forest layer: high number of incomplete data sets



Litter and organic layer need to be sampled separately

Luvisol& Mull

Cambisol &
Moder

Podsol & mor

Forest management affects forest floor (litter
and organic layer)

And there is

1. High variation of the humusform

2.   High small-scale heterogeneity



European wide forest soil monitoring exists

ICP Forest Level I

Forest Soil Monitoring since 1990
16x16 km Grid
harmonised manual

Austria is preparing a soil monitoring now

Sweden has a monitoring harmonised to ICP Forest

Source: Wellbrock et al. There is a need to better take 
into account forest soils in the planned soil monitoring 
law of the European Union. Annals of Forest Science 
81, 22 (2024). 
https://doi.org/10.1186/s13595-024-01238-7

https://doi.org/10.1186/s13595-024-01238-7


Soil C and GHG monitoring on organic soils

• Peatlands have high soil carbon stocks.
• Relatively small annual changes of large stock are difficult

to measure.
• GHG inventory of peat soils is based on GHG flux

measurements and upscaling according to site
characteristics AND/OR modelling.

• Uncertainties of the peatland GHG fluxes are large.
• Intensive sampling campaigns needed due to high spatial

and temporal variation of the peatland GHG fluxes.
• Spatial information (maps) on location and extend of

peatlands needed in the inventory.

Fig. Manual chamber measurements of 
GHG fluxes

Fig. Measurements 
of GHG fluxes at 
stand scale



• When using Tier 3 : mainly Yasso07 or other version of Yasso model or

Canadian CBM-CFS3  (JRC)

• But Yasso need recalibration when applied in other context (eg. Mao et al., 

2019)

• several uncertainties are mentioned and require adequate attention

• Using a multi model approach might help to quantify a part of this uncertainties

Modelling of forest soil GHG 



Summary

• Many countries do not report soils or they report no changes

• From 2022 to 2024 the number of countries using tier 3 has increased

• Litter and organic layers are important C pools
• Definition and sampling should improved

• Organic soils are often not reported.
• Definition and sampling should improved

• Some countries uses models, mostly Yasso, 
which applies on mineral soils



Thank you for your
attention
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