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Revue Francaise de Photogrammetrie et de Teledetection
Volume 2017-January, Issue 213-214, January-April 2017, Pages 105-116

Estimation of the organic carbon content of agricultural soils by drone remote sensing (review)
[Estimation des teneurs en carbone organique des sols agricoles par télédétection par drone ]
Gilliot, J-M.** =, Vaudour, E*® &, Michelin, |.*® &, Houot, 5.2° =

*AgroParisTech, UMR 1091 EGC, Thiverval-Grignon, F-78850, France
°INRA, UMR 1091 EGC, Thiverval-Grignon, F-78850, France

Abstract v View references (15)

The organic matter (OM) is an impertant element of the fertility of cultivated soils. Reflectance measurements have been successfully used to predict
soil organic carbon (OC) content of agricultural soils, measured in the laboratory on samples of dried soil or directly in the field using field spectro-
radiometer or satellite imagery. This study proposes a method for spatial prediction of soil OC, from UAV imagery. An agricultural plot of 13 ha
"Grande Borne" located in the plain of Versailles (78) was analysed in April 2013, shortly before sowing while it was still bare seil. The AIRINOV® UAV
used was equipped with a four channels multispectral camera MultiSPEC 4C®(550nm, 660nm, 735 nm and 790 nm) and flying at an altitude of
150m. Twenty three ground control points, distributed in the plot were delineated by target located with a centimetric DGPS and different measures
have been made synchronously with the drone flight: Spectral Measurements (spectroradiometer ASD FieldSpec 3®), roughness measurements by
photogrammetric method, samples of soil samples for analysis of chemical composition and water content. The images obtained with a resolution of
15cm have been georeferenced with an infra-pixel accuracy. The field spectra were aggregated on the spectral bands of the Multispec 4C for
validation by linear regression. The obtained R2, between 0.8 and 0.9 by band, with an error between 1 and 3[%], have shown good reliability of the
Multispec 4C® sensor. The OC content was then estimated by partial least squares regression (PLSR) from spectral measurements of the 23 plots. The
mean squared error of cross validation (RMSECV) by LOO (Leave One Qut) method was 1.97 g of OC per kg of soil. A second correction of the model
incorporating the effects of moisture and roughness on reflectance, has improved the quality of the prediction by 18[%] and a RMSECV of 1.61 g/kg.

The model was finally spatialized in GIS and compared to simple spatial interpolations of soil analyses.
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