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Introduction Feature engineering and model training YA 3 it PARTY e 1086 st > AMG aptimalmttatoion 0
= We remove the highly correlated Rock-Eval® features using Spearman’s S R S 26 RMSE = 431 RMSE = 1.68 *:* §§dge§:3§?gmdt
= Accurately simulating soil organic carbon (SOC) stock evolution is crucial for correlation and a threshold of 0.9. ¥ 0 B pas=-A Bl =00 L BecMon s
assessing the role of soil in climate regulation. = We use AutoFeatureCorrelation and permutation importance to rank the g_zO ?géljjs
= SOC evolution is often modeled by dividing SOC into kinetic pools with features according to their impact on the predicted target. z Kerberner
contrasting residence times. Initializing such kinetic pools remains a = We run 30 repetitions of 2 40 IIL:gI;p
complex task and a source of uncertainty in SOC simulations. 5-fold cross-validation to O E . < Qualiagro
= In a previous study, Cécillon et al. [1] developed a machine-learning model find the optimal number of I N N R R -0 - 0 Mesoured A 80C stodk (a0 2O e Versailes
(PARTYsoc v2) that uses Rock-Eval® thermal analysis results as input features features for prediction on 0.8 B e s
to quantify the proportion of centennially stable and active SOC fractions. the test set and in /'/*’"'“ 5
= These proportions have been shown to be particularly effective for Legve—Qne—Site—Out LOS0) % o E * Using PARTYsOC v3 <LQS.Q> .V?'“es tO iniﬁalize AMG simulations offers
initializing the AMG model, enabling very accurate simulations of SOC stock validation. S 0 ¥ | comparable results to initializing with optimal AMG values.
evolutions for a dozen French agricultural long-term experiments [2]. * The final model is a | —— Conclusions and forthcoming research
. . { = nternal- lest
= This present work builds a new version of PARTYsoc, validated on a larger combination of a Support 0.2 ' —— Internal- Train 9
data set, and extends the usefulness of the AMG model initialized with Vector Machine (SVM) and LOSO | | L
PARTYsoc to different parts of the world. a Beta regression, trained 0.0 = = The proposed new PARTYsoc v3 builds upon and improves the original
using 10 Rock-Eval® 0 5 10 15 20 25 PARTYsoc v2 by incorporating a larger data set covering a wider geographic
features. Number of features area, and a and more parsimonious machine-learning model (10 vs. 18
Materials and methods Results Rock-Eval® features in PARTYsoc v2).
5 = We are currently working on extending the data set as well as stabilizing the
ata processes of feature selection and model parameterization.
10 Internal validation (1/3 of data) 10 Leave-one-site-out validation
. . . ~ RPD =236 ~  RPD=1.62
= Data collection of 18 sites with Optimized stable SOC stock Bias = -0.00 Bias = 0.00 References
knowQ crop vields a.nd SO(P stock AMG simulation (Pergamino site) 0.8 ﬁﬁg;jf& 0.8 ﬁﬁ?;ﬁé?gg v Y
evolutions and archived soil samples %0 R2 =0.82 R2 =0.62 v ¥ A
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paramgters [3] represents our 93 A. Wattripont, et al., “Reproducibility of Rock-Eval® thermal analysis for soil organic matter characterization,’
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= The stable SOC stock size for each Optimal stable SOC proportion Optimal stable SOC proportion [4] H. Clivot, J.-C. Mouny, A. Duparque, J.-L. Dinh, P. Denoroy, S. Houot, F. Vertes, R. Trochard, A. Bouthier,
site is determined by opﬁmizaﬁon of S. Sagot, et al., “Modeling soil organic carbon evolution in long-term arable experiments with AMG model,

® Askov < Estrées-Mons_C5 La Cage Rothamsted Environmental modelling & software, 2019.
- - 1980 2000 2020 Auzeville Fagnieres anna Ultuna ’
the AMG model as in Clivot et al. Year I Bad Lauchstadt Gr%gnon Eonnstorp ! Vetrsailles
(2019) [4]. A Boigneville Issoudun Pergamino ~ —— 1:1 line
® Estrées-Mons_B&E Kerbernez Qualiagro ACk"OWledgementS
= Using the optimal stable SOC stock values, we calculate the stable SOC We thank Florence Savignac for her help in conducting Rock-Eval measurements.
proportion of each sample from each site ,represenﬁng our target variable * On average, we obtain an R* = 0.78 and RMSE = 0.07 in internal validation, This work would not have been possible without all the people who helped ini-
W 113 of the data for tect ’d 2/3 for train | and R2 = 0.59 and RMSE = 0.09 in LOSO validation. tiate and maintain these invaluable long-term trials. The analyses have been
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