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Verification methodology
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Carbon Action projects
https://carbonaction.org/en/projects/



Carbon and 

greenhouse gas 

verification 

system (FMI and 

collaborators) Predictive Ecosystem Analyzer (PEcAn)

• IT platform: data, models, data-analyses 

Agriculture ecosystem models

• BASGRA-N, BASGRA-BGC, STICS, Land-DNDC

Yasso soil model

• FMI’s soil model

Satellite measurements

• Sentinel-2: Leaf Area Index, NDVI

Reference sites:

• Eddy covariance

• Soil chambers

• Soil and vegetation measurements 

Ordinary fields

• Farming practice information

• Soil quality information

GHG inventories

Life-cycle analysis

Carbon footprint

Carbon market

Field Observatory

• www.fieldobservatory.org



Process-based
modelling
• Main C fluxes and drivers

• Responsive

• Dynamic
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(Thum et al., GMD, 2019)
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Model
calibration
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LEAF AREA

CO2 FLUX

LATENT HEAT

© Istem Fer

Various data are used to 

test, calibrate, develop (if

needed) and validate the

process-based models in 

use.



Qvidja grass field 
carbon balance 
monitoring and 
forecasting
• CO2 balance is monitored continuously and 

automatically using eddy covariance equipment

• Invalid and missing data are gap-filled 
automatically

• Hindcast and forecast update automatically daily

• 15-day carbon balance forecast

• Updates daily around 6 pm Finnish time

• Accounts for weather forecast, satellite leaf area 
measurement and CO2 measurement

• One of the first operational carbon balance 
forecasts in the world
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+ values denote carbon source

- values denote carbon sink

www.fieldobservatory.org -> Qvidja, Heimsch ym. 2021. Biogeosciences, Nevalainen ym. 2022. Geosci. Instrum. Method Data Syst.

http://www.fieldobservatory.org/


Carbon accumulation in Qvidja grass field 
on mineral soil between 2018 and 2022
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www.fieldobservatory.org -> Qvidja, Heimsch ym. 2021. Biogeosciences, Nevalainen ym. 2022. Geosci. Instrum. Method Data Syst.

http://www.fieldobservatory.org/


Cutting height experiment in Qvidja

• 2019-2021

• Measurements:
• Soil moisture, temperature, 

leaf area, biomass, soil
properties, photosynthetic
potential, respiration

• Model: BASGRA
• Process-based model for 

grasslands

• Specialiced for Nordic 
conditions
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1981-2022

© Julius Vira

PRELIMINARY

WORK IN 

PROGRESS

Conventional (6 cm)

Increased cutting height (15 cm)

Yield Change in soil carbon
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fieldobservatory.org
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Next steps:

• Measurements continue: Crops (a new project with Lantmännen)

• Yasso soil C development (N and POM/MOM)

• Further testing and validation of process-based models

• How various management options actually work?

→ Climate effects of Carbon Farming practices

• Combining weather data, long-term forecasts?

• New models besides old ones (e.g. Landscape_DNDC)

• IT development

• Data streams and calculations of thousands of fields

• APIs for new applications

→ More (digested) information available for stakeholders and for different purposes


