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1. Extend the application range of the Rock-Eval-based approach by
testing it on new, independent sites.

2. Investigate if the accuracy of SOC stock simulations is improved
when the stable pool size of the AMG model is initialized by the

Rock-Eval-based approach.



ITNRO / METHODS

The Rock-Eval-based approach (Cecillon et al. 2018):

Random forests model calibrated on a unique data set from Long Term Bare Fallow (LTBF) sites in
NW Europe and using Rock-Eval thermal analysis (RE) parameters as predictors.
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Barré et al., 2010; Cécillon et al., 2018
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The AMG model (Clivot et al. 2019):

Changed after Duparque et al., 2013

Three-compartment soil organic carbon (SOC) stocks model
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BEST MODEL FIT TO DATA

*C,y: SOC content at the onset of simulation period
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The AMG model (Clivot et al. 2019):

Three-compartment soil organic carbon (SOC) stocks model
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Prediction of stable carbon with RE ¥ =1,0089x-0,0395

R*=0,6274
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Initialization of AMG Cs pool using RE-based approach

Example 1:

Boigneville (CM1-L0)
Winter wheat / Maize rotation with ploughing
Land-cover history = cropland
Soil type = Luvic Cambisol

SOC stocks dynamics in 7 long-term
(12-47y) French agricultural trials
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Example 2:

SOC stocks dynamics in 7 long-term
(12-47y) French agricultural trials
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RMSE = 11.5 tC/ha

Rock-Eval method
Cs/C,=0.45
RMSE = 3.5 tC/ha
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b RMSE = 4.3 tC/ha

AMG optimisation data
from Clivot et al., 2019
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Initialization of AMG Cs pool using RE-based approach

Kerbernez (C)
Maize rotation (+ Italian ray-grass) with ploughing
Land-cover history = grassland = cropland in 1958
Soil type = Cambisol
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Initialization of AMG Cs pool using RE-based approach

Overall impact on accuracy of simulations for the 7 selected sites

SOC stocks dynamics in 7 long-term

(12-47y) French agricultural trials Overall RMSE of AMG SOC simulations
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1. The Rock-Eval-based approach can accurately predict stable carbon

proportion in a sample. Thus it presents a possibility for a fast,
routine method for initialization of the Cs pool.

2. Initialization of the Cs pool of AMG using RE improves the accuracy
of simulations compared to default initialization. This improvement
is pronounced for sites with complex land-use history.



