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Introduction Results

 Fertilizers are commonly applied uniformly over the field despite The six resulting single clusters are combined with a consensus
spatially differing growth conditions on the field clustering algorithm, resulting in a distribution of 5 classes (Fig.3 a).

* Fertilizer application rates need to be adapted to the spatial soil

heterogeneity

 One approach is to divide the field into management zones of
homogeneous growth conditions
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Who? Leibniz Institute for Agricultural Engineering and Bioeconomy e.V. Fig. 3: a) Cluster results from the consensus clustering algorithm with 5 classes b) merged
(ATB), German Research Centre For Geosciences (GFZ), Technical classes into potential low, medium and high yield potential zones, based on the similarity
University Berlin University Potsdam of the clusters, assigned by their boxplots c) Fertilizer strategy plots distributed over
’ 5,000 8.000 11,000 14,000 different yield potential zones.
A 0 ‘ eomat Jemen) N The clustering results in 5 different classes, which are combined into 3
0 o 55.000

vield potential zones for simplification. These zones are used for
distributing different fertilizer plots for conducting a field trial on
different N fertilizations strategies (Fig.3 c). The clustering strategies
are compared to each other by their different cluster patterns (Fig. 4).
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Fig. 1: Location of the experimental field in Grofs Kreutz, between Brandenburg an der
Havel and Potsdam. Source: Google 2023.
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Fig. 4: Comparison of the resulting patterns of the four clustering scenarios.

Due to missing validation datasets, we used an statistical approach to

Materials and methods validate the clustering scenarios, by calculating the mean relative
%, ’ standard deviation (RSD_mean) per class and summed them up for
4 _ A PCA . . .
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Fig. 2: Workflow for the clustering algorithm of the single input datasets based on
vegetation (Sentinel-2) and soil (Geophilus-sensor) information. 20-
20-
] _ 20-
 Sentinel-2 datasets selected for relevant plant phenology stages 220
(BBCH Codes) < o
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* Proximal soil sensing data (apparent electrical resistivity and Gamma
radiation) acquired with Geophilus multi-sensor platform
* Four different scenarios based on the combination of the input 5
datasets: o

Fig. 5: The mean relative standard deviation (RSD_mean) for every cluster per clustering
1. EVI2 timeseries cluster (Vegetation information for 5 yea rs) scenario to compare the inter cluster variability of each scenario.

2. Phenology cluster (Vegetation information, selected by BBCH Conclusion & Outlook

stages) The consensus clustering procedure could be used to combine

Geophilus cluster (Soil information) different clustering strategies for management zoning, whereby the

4. Consensus cluster (Soil and phenology dependent vegetation Ey)|2 timeseries cluster performed statistically best.
information)
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