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2017-
100 Farmers
14 Companies
24 Research Projects
carbonaction.org
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Grafiikka YLE, Luvut Jari Liski, Juuso Joona



CO2-removal (A-F) cost and potential
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Arvio v. 2050, Minx et al. 2018. Environmental Research Letters.



Central 
questions
1. How much carbon is 

sequestered?

2. How much of it is 
additional?

3. For how long it stays in 
soil?

4. How it is accounted for in 
various applications?
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Farmer and photo: Juuso Joona, Tyynelä farm. October 2018



[The current] Method for estimating soil carbon stock 
changes in Finnish mineral cropland and grassland 
soils: by ELY center and plant type
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Palosuo et al. 2016. Carbon Management.
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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



Verification method components

1. Method overview

2. Measurements
• CO2 fluxes: eddy covariance, 

chambers
• Satellite measurements
• Soil and vegetation analyses
• Microbial analyses
• Models’ drivers

3. Models
• Process-based simulation models, 

statistical models
• Crop fields, grass fields
• Mineral soils, organic soils

4. Model-data integration system
• Predictive Ecosystem Analyzer 

(PEcAn) 
https://pecanproject.github.io/

5. IT system

6. Visualisation tool
• www.fieldobservatory.fi

7. Applications
• GHG inventories
• Carbon footprint estimates
• Life-cycle analyses
• Carbon offset markets
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https://pecanproject.github.io/
http://www.fieldobservatory.fi/


Verification method for carbon and 
greenhouse gases
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Fer et al. 2020. Global Change Biology. https://doi.org/10.1111/gcb.15409

BASGRA-N, -BGC

STICS, Land-DNDC

Soil model Yasso

https://doi.org/10.1111/gcb.15409
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Eddy covariance measurement station (UH)

Soil sampling

Chambers Satellite measurements

Unversity of Helsinki station in Haltiala. Photo: Annalea Lohila
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Carbon Action projects
https://carbonaction.org/en/projects/



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/


Bayesian calibration with 

multiple data streams –

BASGRA-N model Qvidja

FMI Istem Fer



Carbon loss from Ruukki grass field on 
organic soil between 2019 and 2022
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www.fieldobservatory.org -> Ruukki, Gerin ym. 2022. Manuscript in review http://ssrn.com/abstract=4177973, Nevalainen ym. 2022. Geosci. Instrum. Method Data Syst.

Photo: Gerin’s presentation

http://www.fieldobservatory.org/
http://ssrn.com/abstract=4177973
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fieldobservatory.org
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Next steps:

• Measurements continue

• 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
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https://www.bsag.fi/4p1000-2023/

Kiitos!

https://www.bsag.fi/4p1000-2023/

