
Project highlights
• Successful development of the software

toolbox
• Use of point-specific measurements for

the correction of on-the-go and UAV
data

• Model insights concerning the spectral
information content with regards to SOC

• Successful SOC estimation at field
scale
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Introduction
Soils have the unique potential to act as carbon sinks to
compensate for greenhouse gas (GHG) emissions.
Whether they act as sinks depends on adequate
agricultural management. Consultants may provide
farmers with detailed space-time data to provide
evidence of their beneficial management to politics. The
project developed the required procedure and software
toolbox to allow for automated data processing and
modelling for space-time soil organic carbon monitoring
on agricultural fields. Soil spectroscopy in terms of
remote and on-the-go proximal sensing was applied for
this purpose. Spectral signal recording of different spatial
and spectral resolution were considered.

State of the art – perspectives
The project has succeeded in developing a software
toolbox for space-time SOC monitoring on soils under
agricultural use on behalf of on-the-go and UAV-based
spectral measurements
Perspectively, two aspects shall be further investigated:
(1) modelling approaches shall be tested which could
possibly extract more information from the spectral
signal and even further enhance predictive model
performance, and (2) the ready-included link to
landscape-scale monitoring shall be further explored.

Figure 2. Conceptual framework for SOC modelling.

Figure 3. Mind map of the R-toolbox separated in different sections that represent the data
processing, SOC modelling, and visualization
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Figure 1. Simplified agricultural carbon cycle
(A) and SOC monitoring (B).
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Insight 2: Influence of model settings to account for
spatial autocorrelation on the spatial SOC prediction

Insight 1: Predictive model performance with regards to
different spectral information content

Conclusion:
Soil spectroscopy is a promising technology to assess
soil organic carbon (SOC). It requires the considera-
tion of multiple aspects of data processing and model-
ling. Applications under field conditions on behalf of
on-the go proximal sensing or UAV-based remote sen-
sing allow for field-scale SOC monitoring. However, in
comparison to the well-established lab methodology,
multiple additional aspects have to be taken into
account under field conditions.

Figure 1. Predictive performance of models developed on behalf of different spectral
data. From laboratory with highly controlled environment, over on-the-go proximal
sensing under field conditions, to remote sensing using a UAV device. High resolution
proximal and remote sensing data can be corrected using more accurate data to improve
the monitoring of SOC variation in the field (green boxes).

Figure 3. Spectral information content with regards to soil organic carbon. A) spectral signal acquired
in the laboratory (black) and UAV spectral bands. Figures B), C) and D) show the filtered signal with
different preprocessing methods: Savitzky–Golay (B), first derivate (C), and gap-segment derivative
(D). Shaded areas show important wavelengths in relation to SOC.

Figure 2. Spatial prediction of SOC in g kg-1. A) model with all on-
the-go data, B) with pair-wise data aggregation, C) with an
extended range, and D) block-wise prediction.

Insight 3: Spectral information content | spectral signal preprocessing and important
bands with regards to SOC
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