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Fig 2.: Schematic illustration of the soil electric conductivity (EC) sensor setup developed by

Field-Expert (left, Brunotte 2020) integrated on the tines (middle) of a AMAZONE Ceus

Cenius cultivator (right).
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Fig 1.: Schematic representation of the two stages from the proposed workflow. Boxes with solid

borders indicate the current status, dashed borders future plans. Fig. 4 and 5 present the results

from the first stage in the turquoise box
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Introduction

Climate change is impairing crop production through extreme rainfall events, heat, drought, and aridity. To mitigate these effects,

climate-adapted production methods are necessary, such as site-specific adjustments in sowing depth, seeding rate, and fertilizer

intensity. Implementation of such strategies requires practical, small-scale, and agronomically relevant soil information. The

objective of this study is the development of a high-resolution soil map with up-to-date soil information in support of an integrated

site-specific management using cultivator systems. The target variables are soil texture (ST) and soil organic carbon (SOC).

Methods

A two staged workflow (Fig. 1) was implemented with the goal

of improved transferability to fields beyond the immediate

study area of the test sites (Fig. 3) with geoelectric

conductivity measurements (EC, Fig. 2), machine data and

multispectral UAV data.

Results

Conclusions & Outlook

Preliminary SOC and ST predictions indicate room for enhancement. Performance gains by incorporating additional predictor

variables, applying systematic feature selection and improved soil-sample harmonization need to be investigated. Clay‐fraction

estimates already correlate with EC measurements, consistent with established EC–clay relationship in agricultural soils (Corwin &

Lesch, 2005). The next phase will integrate the second workflow stage and conduct a comprehensive evaluation once the in-situ

soil sampling results are available.

References & Acknowledgements
• Corwin, D. L., & Lesch, S. M. (2005). Apparent soil electrical conductivity measurements in agriculture. Computers and electronics in agriculture, 46(1-3), 11-43.

• Brunotte, L., 2020. Erfassung der kleinräumigen Standortheterogenität mittels nicht wendender Bodenbearbeitungstechnik. Masterarbeit an der Georg -August -Universität Göttingen, 97 pp.

• Fernandez-Ugalde, O; Scarpa, S; Orgiazzi, A.; Panagos, P.; Van Liedekerke, M; Marechal A. & Jones, A., 2022. LUCAS 2018 Soil Module. Presentation of dataset and results, EUR 31144 EN, Publications Office of the European Union, Luxembourg, 

ISBN 978-92-76-54832-4 , doi:10.2760/215013, JRC129926

• Heiden, U., d’Angelo, P., Karlshoefer, P., Kuehl, K., 2025. SoilSuite for Europe. Technical report, January 2025, URL: https://download.geoservice.dlr.de/SOILSUITE/files/EUROPE_5Y/000_Data_Overview/SoilSuite_Data_

• Säurich, A., Möller, M. & Gerighausen, H., 2024, Anovel remote sensing-based approach to determine loss of agricultural soils due to soil sealing — a case study in Germany. Environ Monit Assess 196, 510, https://doi.org/10.1007/s10661-024-12640-z

Soil Samples were provided by Landesamt für Bergbau, Energie und Geologie (LBEG, Lower-Saxony); Landesamt für Umwelt, Landwirtschaft und Geologie (LUFLG, Saxony); Landesamt für Geologie und Bergwesen (LBEG, Saxony-Anhalt).

Tab. 2: Soil sample size for different regions and their

sources, after filtering for agricultural use (“SOC

samples”) and checking for data in the predictor

variables (“with data“).
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Region (Source)

SOC 

samples with data

ST 

samples with data

Lower Saxony (LBEG) 422 369 0 0

Saxony (LUFLG) 3022 2723 1233 1108

Saxony-Anhalt (LAGB) 228 205 277 242

LUCAS Soil Module 

(Fernandez-Ugalde et al., 

2018)

323 279 228 205

Total 3995 3576 1738 1555

Fig 4: Results on the test split (70 % train, 30 % test) for SOC (left) and ST (Sand, Silt, Clay) trained on separate random forest

models with hyper parameter tuning on the train split.

Fig 5: Clay prediction on a test field (left), EC

values from the geoelectric sensor system

(right).
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Fig. 3: Distribution of the soil

reference database and location

of cooperating farms in Germany.
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