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Results & Discussion
Feature selection

Residuals have lower autocorrelation when

A set of 7 features was selected in all folds standardized by the 90% Pl interval
Spectral - - RS

Reflectance B4 (Red)

Normalized differences Predicted SOC content (g C/kg)
B3 & B2 (Green & Blue)

B11 & B5 (SWIR1 & Red-Edge)
B11 & B12 (SWIR1 & SWIR2)

Semivariance
-
(o]
2N

10

— Variogram standardized residuals

R e
16 .}r\

I 0.70 — Variogram non-standardized residuals

° . l\ " ~‘ | | | | | | |

Cava r|ates - ;»{ Y 0 5000 lDDD{[]J iE:ﬁﬁﬂ{m?mDﬂ 25000 30000
: o ? I
Ag.ro_eCObglcal £ONes ” it \'ﬂ =» Simulate residuals & assess
Atitude * St . distribution of the spatial average
Fine fraction content (< 20um) 4 0 25 50 km
Soil districts o t I | l

SOC estimates reduce sampling needs
for regional SOC assessment

SOC estimates at parcel-level
have insufficient precision for SOC monitoring

RMSE (g C kg™) Detectable Difference = 12 g C kg mob witha=0.05and =08

& Model-based
>pectral | Rate of SOC content increase ~+1g Ckg'/15years b =
Cova riates 049 315 / = 1.2 - Model rgduces the uncert.ain.ty on

l S st low data-availability

Spectral + covariates 0.60@/ 510 | ’

£ &s

S 08-
C input by cover crops + 300 kg haly? [2,3] = 6

. -3 @
BU|k denSIty 15 g cm Example for a soil district: >4
SO|I depth 30 cm 422 km2 croplands 0.2 | | | | | | Iﬂ
mean SOC =149 g C kg™ 0 2000 4000 6000 8000 10000 12000 14000

SOC change +0.0667 g C kgt y foral sample size

Take-home message

_ Multispectral BS composites can reduce sampling needs for regional SOC mapping
¢ Multispectral BS composites are not suitable for temporal SOC monitoring at parcel-level

References

[1] A. M. J.-C. Wadoux and G. B. M. Heuvelink, ‘Uncertainty of spatial averages and totals of natural resource maps’, Methods Ecol. Evol., vol. 14, no. 5, pp. 1320-1332, 2023, doi: 10.1111/2041-210X.14106.
[2] C. PoeplauandA. Don, ‘Carbon sequestration in agricultural soils via cultivation of cover crops — A meta-analysis’, Agric. Ecosyst. Environ., vol. 200, pp. 33-41, Feb. 2015, doi: 10.1016/j.agee.2014.10.024.

[3] C. Launayetal., ‘Estimating the carbon storage potential and greenhouse gas emissions of French arable cropland using high-resolution modeling’, Glob. Change Biol., vol. 27, no. 8, pp. 1645-1661, 2021, doi: 10.1111/gcb.15512.




	Slide 1: Soil organic carbon (SOC) monitoring or mapping? Sentinel-2 bare soil (BS) composites to estimate SOC content in Wallonia (Belgium)

