
HAL Id: hal-03326539
https://hal.inrae.fr/hal-03326539

Submitted on 13 Sep 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Evaluation and monitoring methodologies for soil carbon
balance and recommendations for drafting a low carbon

label method. ADEME Report. Convention
n*18-03-C0034

Wendtwoin Imelda Gécica W. I. G. Yogo, Hugues Clivot, Taeken Wijmer, Eric
Ceschia, Fabien Ferchaud, Suzanne Reynders, Jean-Francois Soussana

To cite this version:
Wendtwoin Imelda Gécica W. I. G. Yogo, Hugues Clivot, Taeken Wijmer, Eric Ceschia, Fabien Fer-
chaud, et al.. Evaluation and monitoring methodologies for soil carbon balance and recommendations
for drafting a low carbon label method. ADEME Report. Convention n*18-03-C0034. [Research
Report] INRAE. 2021. �hal-03326539�

https://hal.inrae.fr/hal-03326539
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr




 

 

 

 

 

 

 

 

 

ACKNOWLEDGEMENTS 
 

 
 
 

HOW TO CITE THIS REPORT 
 

  

 

  

 

https://dx.doi.org/10.15454/BEEA-9S49-EN


Territorial Demonstrators of soil carbon sequestration . 2 

 

TABLE OF CONTENT

ELEMENTS OF VOCABULARY ................................................................................................ 6 

1. INTRODUCTION ................................................................................................................ 7 

2. DYNAMICS GENERATED BY THE PROJECT ............................................................. 7 

3. LITERATURE REVIEW OF GHG BALANCE AND CARBON SEQUESTRATION  
MONITORING METHODOLOGIES .......................................................................................... 8 

3.1. Procedure and results of the literature review .................................. 8 

3.2. Developments achieved and in progress in the French context .................... 11 

4. APPROACHES AND RECOMMENDATIONS FOR ESTIMATING AND 
CERTIFYING SOIL ORGANIC CARBON STOCK CHANGE ............................................. 17 

4.1. Preliminary analysis of sequestration potential at farm level .................. 17 

4.2. Options for assessing and monitoring the organic carbon balance of a cropland soil

 18 

4.2.1. Option 1: Simeos-AMG with an ABC'Terre extension for the complete GHG balance 18 

4.2.2. Option 2: SAFY-CO2 and remote sensing canopy monitoring ..................... 19 

4.2.3. Option 3: SAFY-CO2 - AMG coupling, spatialization of soil carbon stock at the 

surface 21 

4.3. Sensitivity of the carbon balance estimated by the AMG model to the propagation of 

uncertainties on the input variables and model parameters ............................. 21 

4.3.1. Propagation of uncertainties in input variables and model parameters under two 

input data scenarios (fine measurements or regional data) ............................ 21 

4.3.2. Comparison of scenarios without and with carbon storing practices (introduction 

of intermediate cover and input of organic waste products) ........................... 22 

4.3.3. The error on stock changes for systems with high C sequestration  compared to a 

control system ....................................................................... 24 

4.4. Integration of the principles of the low carbon label for the writing of a 

methodology .......................................................................... 26 

4.4.1. The scope ................................................................... 26 

4.4.2. Practices and their combinations ............................................ 26 

4.4.3. The baseline scenario ....................................................... 27 

4.4.4. Discounts for non-permanence risk : ......................................... 27 

4.4.5. The verification procedure .................................................. 29 

ADDITIONAL FIGURES ............................................................................................................30 

5. CONCLUSION ................................................................................................................... 31 

6. ANNEXES METHODOLOGY SHEETS ......................................................................... 32 

6.1. Data sheets on tools (notably models) used to assess and monitor carbon footprints 

in France and abroad: AMG, STICS, RothC, FullCAM, Rock-Eval ®, CAP'2ER ®. ............. 32 



Territorial Demonstrators of soil carbon sequestration . 3 

 

6.1.1. AMG ......................................................................... 32 

6.1.2. STICS ....................................................................... 33 

6.1.3. CarSolEl project metamodel .................................................. 34 

6.1.4. Rothamsted Carbon: Roth-C ................................................... 35 

6.1.5. Fully integrated Carbon Accounting Model: FullCAM ........................... 36 

6.1.6. Rock-Eval ................................................................... 37 

6.1.7. Automated Calculation of Environmental Performance in Ruminant Farming: 

CAP'2ER®. ............................................................................ 38 

6.2. Fact sheets on methodologies developed or being developed in France and abroad for 

the evaluation and monitoring of emission reductions: ................................. 39 

6.2.1. CarbonAgri .................................................................. 39 

6.2.2. SAFY-CO2, Simple Algorithm For Yield and CO2 flux estimates: .................. 40 

6.2.3. CarbOn Management Evaluation Tool for whole FARM GHG accounting : COMET-Farm 41 

6.2.4. VCS - Adoption of Sustainable Agricultural Land Management: SALM ............ 42 

6.2.5. VCS VM0042 - Methodology for Improved Agricultural Land Management .......... 43 

6.2.6. Mitigation of the agricultural greenhouse gas balance integrating soil carbon, 

on a territory: ABC'Terre ............................................................ 44 

6.2.7. Modelling of socio-Agro-Ecological system for Landscape Integrated Assessment: 

MAELIA 45 

6.2.8. Hedge method - CARBOCAGE .................................................... 46 

6.2.9. Measurement of Soil Carbon Sequestration in Agricultural Systems Methodology 

determination 2018 ................................................................... 47 

6.2.10. Alberta Carbon offset system - Quantification protocol for conservation 

cropping: The Conservation Cropping Protocol (CCP) ................................... 48 

6.2.11. COOL FARM TOOL ............................................................ 49 

6.2.12. Carbon Navigator .......................................................... 50 

6.2.13. CARBON EXPERT ............................................................. 51 

7. BIBLIOGRAPHIC REFERENCES ................................................................................... 52 



Territorial Demonstrators of soil carbon sequestration . 4 

 

 

  

ABSTRACT 

 



Territorial Demonstrators of soil carbon sequestration . 5 

 

RÉSUMÉ 



Territorial Demonstrators of soil carbon sequestration . 6 

 

ELEMENTS OF VOCABULARY  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Territorial Demonstrators of soil carbon sequestration . 7 

 

1. Introduction  

 

 

 

2. Dynamics generated by the project  

 

 

 

 

 

 

 

 



Territorial Demonstrators of soil carbon sequestration . 8 

 

3. Literature review of GHG balance and carbon 
sequestration  monitoring methodologies  

3.1. Procedure and results of the literature review  
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3.2. Developments achieved and in progress in the French context   
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http://www.agro-transfert-rt.org/abcterre
http://www.agro-transfert-rt.org/abcterre
http://www.agro-transfert-rt.org/abcterre
http://www.agro-transfert-rt.org/abcterre
http://www.agro-transfert-rt.org/abcterre/publications-abcterre/
http://www.agro-transfert-rt.org/abcterre/publications-abcterre/


Territorial Demonstrators of soil carbon sequestration . 13 

 

http://maelia-platform.inra.fr/
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4. Approaches and recommendations for estimating and 
certifying soil organic carbon stock change  

4.1. Preliminary analysis of sequestration potential at farm level 

 

                                 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjClbXt0ZfqAhUvx4UKHWZMBdoQFjAAegQIAhAB&url=http%3A%2F%2Fwww.agro-transfert-rt.org%2Fwp-content%2Fuploads%2F2019%2F01%2F12_Colloque_SoleBIOM-AMG_Atelier1_Resume_CarSolEl.pdf&usg=AOvVaw3pnjzqFVhDRPzTgOHzJH3h
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjClbXt0ZfqAhUvx4UKHWZMBdoQFjAAegQIAhAB&url=http%3A%2F%2Fwww.agro-transfert-rt.org%2Fwp-content%2Fuploads%2F2019%2F01%2F12_Colloque_SoleBIOM-AMG_Atelier1_Resume_CarSolEl.pdf&usg=AOvVaw3pnjzqFVhDRPzTgOHzJH3h
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4.2. Options for assessing and monitoring the organic carbon balance of a 
cropland soil  
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http://verra.org/wp-content/uploads/2018/03/VM0017-SALM-Methodolgy-v1.0.pdf
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https://www.cesbio.cnrs.fr/la-recherche/activites/modeliser-codes-et-modelisation/liste-et-descriptif-des-modeles/modspa/
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4.3. Sensitivity of the carbon balance estimated by the AMG model to the 
propagation of uncertainties on the input variables and model parameters  
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4.4. Integration of the principles of the low carbon label for the writing of a 
methodology  
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https://www.ecologie.gouv.fr/sites/default/files/LabelBasCarbone-GuidePedagogique-Mai2020.pdf
https://www.ecologie.gouv.fr/sites/default/files/LabelBasCarbone-GuidePedagogique-Mai2020.pdf
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5. Conclusion  
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6. Annexes Methodology sheets  

6.1.  Data sheets on tools (notably models) used to assess and monitor carbon 
footprints in France and abroad: AMG, STICS, RothC, FullCAM, Rock-Eval ®, 
CAP'2ER ®.  
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https://www6.hautsdefrance.inrae.fr/agroimpact/Nos-dispositifs-outils/Modeles-et-outils-d-aide-a-la-decision/AMG-et-SIMEOS-AMG
https://www6.hautsdefrance.inrae.fr/agroimpact/Nos-dispositifs-outils/Modeles-et-outils-d-aide-a-la-decision/AMG-et-SIMEOS-AMG
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https://www.rothamsted.ac.uk/rothamsted-carbon-model-rothc
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https://publications.industry.gov.au/publications/climate-change/climate-change/climate-science-data/greenhouse-gas-measurement/land-sector.html
https://publications.industry.gov.au/publications/climate-change/climate-change/climate-science-data/greenhouse-gas-measurement/land-sector.html


 

Territorial Demonstrators of Carbon Storage in Soil. 37 

 



 

Territorial Demonstrators of Carbon Storage in Soil. 38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://idele.fr/no_cache/recherche/publication/idelesolr/recommends/guide-methodologique-cap2er.html
http://idele.fr/no_cache/recherche/publication/idelesolr/recommends/guide-methodologique-cap2er.html
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6.2. Fact sheets on methodologies developed or being developed in France and 
abroad for the evaluation and monitoring of emission reductions:  
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https://www.ecologique-solidaire.gouv.fr/sites/default/files/M%C3%A9thode%20%C3%A9levages%20bovins%20et%20grandes%20cultures%20%28Carbon%20Agri%29.pdf
https://www.ecologique-solidaire.gouv.fr/sites/default/files/M%C3%A9thode%20%C3%A9levages%20bovins%20et%20grandes%20cultures%20%28Carbon%20Agri%29.pdf
https://www.ecologique-solidaire.gouv.fr/sites/default/files/M%C3%A9thode%20%C3%A9levages%20bovins%20et%20grandes%20cultures%20%28Carbon%20Agri%29.pdf
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 

https://www.cesbio.cnrs.fr/la-recherche/activites/modeliser-codes-et-modelisation/liste-et-descriptif-des-modeles/modspa/
https://www.cesbio.cnrs.fr/la-recherche/activites/modeliser-codes-et-modelisation/liste-et-descriptif-des-modeles/modspa/
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https://verra.org/methodology/vm0017-adoption-of-sustainable-agricultural-land-management-v1-0/
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https://verra.org/wp-content/uploads/2020/10/VM0042_Methodology-for-Improved-Agricultural-Land-Management_v1.0.pdf
https://verra.org/wp-content/uploads/2020/10/VM0042_Methodology-for-Improved-Agricultural-Land-Management_v1.0.pdf
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https://pays-de-la-loire.chambres-agriculture.fr/publications/publications-des-pays-de-la-loire/detail-de-la-publication/actualites/projet-carbocage-valorisez-le-carbone-stocke-par-les-haies-sur-vos-territoires/
https://pays-de-la-loire.chambres-agriculture.fr/publications/publications-des-pays-de-la-loire/detail-de-la-publication/actualites/projet-carbocage-valorisez-le-carbone-stocke-par-les-haies-sur-vos-territoires/
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http://www.cleanenergyregulator.gov.au/ERF/Pages/Choosing%20a%20project%20type/Opportunities%20for%20the%20land%20sector/Agricultural%20methods/The-measurement-of-soil-carbon-sequestration-in-agricultural-systems-method.aspx
http://www.cleanenergyregulator.gov.au/ERF/Pages/Choosing%20a%20project%20type/Opportunities%20for%20the%20land%20sector/Agricultural%20methods/The-measurement-of-soil-carbon-sequestration-in-agricultural-systems-method.aspx
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https://open.alberta.ca/dataset/b99725e1-5d2a-4427-baa8-14b9ec6c6a24/resource/db11dd55-ce34-4472-9b8b-cb3b30214803/download/6744004-2012-quantification-protocol-conservation-cropping-april-2012-version-1.0-2012-04-02.pdf
https://open.alberta.ca/dataset/b99725e1-5d2a-4427-baa8-14b9ec6c6a24/resource/db11dd55-ce34-4472-9b8b-cb3b30214803/download/6744004-2012-quantification-protocol-conservation-cropping-april-2012-version-1.0-2012-04-02.pdf
https://open.alberta.ca/dataset/b99725e1-5d2a-4427-baa8-14b9ec6c6a24/resource/db11dd55-ce34-4472-9b8b-cb3b30214803/download/6744004-2012-quantification-protocol-conservation-cropping-april-2012-version-1.0-2012-04-02.pdf
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https://coolfarmtool.org/
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https://www.icbf.com/wp/?p=9091
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