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USE OF SATELLITE MULTISPECTRAL IMAGERY FOR DELINEATION OF
PRODUCTION ZONES FOR SITE-SPECIFIC CROP MANAGEMENT
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Current geo-information technologies used in crop production

d

llow to address the spatial variability and to adapt the crop

treatments in the form of site-specific crop management -
precision agriculture. The effect of soil heterogeneity is most
evident in crop vyields, so identifying yield levels within the fields
is a prerequisite for the successful application of precision
farming practices.
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r Calibration = comparison of data :

: measured by harvesting technique :
I with data obtained during grain :
weighing before storage. }

4: Procedure of processing yield data measured by the combine yield monitoring system

Comparison of tensometer and optical sensors for grain mass measurement in combined harvesters
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Comparison of grain mass measured by quantimeter in harvester and weighted and
complications of data merging from two or more harvesters on same field
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Crop yield map from combined harvesters (2022
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Sustainable crop management practices in PF
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* Optimization of machinery trajectories
= reduction fo soil compaction and soil erosion
* Plant nutition

= nutrient balance and efficience by variable
rate application

* Plant protection

= reduction of excessive use of pesticides
(variable and spot spraying)

* Increase of biodiversity

= improved field management, non-productive
use of less-yielded zones of fields

Variable rate application relies on the intensive full area
monitoring of soil heterogeneity and crop conditions.

Analysis of crop yield zones by EO data

An approach of delineation the management/production zones
was verified in last years based on the satellite multispectral
imagery from Landsat and Sentinel-2 systems. A time series of
cloudless multispectral scenes are selected based on the scene
classification mask (L2A products calculated by sen2cor or CFmask
algorithm), mostly from the period of maximum vegetation (May
to July, depending on the crops). From the multispectral bands,
the vegetation index EVI is calculated, which shows the closest
relationship between vegetation indices and yield records. The
delineation of areas is possible to realize with the available plot
boundaries (e.g. from LPIS) or farm records. In the case of low-
area plots, Planet Scope multispectral imagery can be used to
reach sufficient pixel-size data.
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Correlation between vegetation indices (MODIS) and crop yields (U — cereal units, WW — winter
wheat, SB — spring barely, OR — oilseed rape)

Crop variability by
NDVI (Sentinel-2)

Rosténice 88 ha
Sentinel-2 NDVI
(zdroj: onesoil.ai)
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Crop yield zone map from Sentinel-2 and Landsat data (2022)
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APplication

A common method for the identification of yield zones is based
on the analysis of crop yield maps obtained during the harvest.
However, the comprehensive collection of yield records on farms
is rather rare and the resulting yield records require advanced
outlier and error filtering procedures. An alternative approach is
the delineation of production zones, including quantification of
the range of values based on spatial analysis of time series
multispectral satellite data.

An approach of delineation the management/production zones
was verified in last years based on the satellite multispectral
imagery from Landsat and Sentinel-2 systems.

Crop yield zones usage
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Sentinel-2 19.6.2022 (10m/pix) PlanetScope 19.6.2022 (3m/pix)

Information on the spatial distribution of crop yield zones is
elementary to refine nutrient balance models. For this, the
implementation of yield records obtained by harvesters or yield
potential from the time-series of Landsat and Sentinel-2
multispectral data are verified. The results of yield maps analysis
for pilot farms showed high differences of relative crop yield
within the fields (from 45 to 140 %) which reflects the
topography and soil type condition within the selected region of
interest.
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Comparison of crop yield maps
from combined harvester (left),
relative yield potential map
from EO data (middle) and its
relationship to the phosporus
content in soil (right)
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Rop yield zone map from Sentinel-2 and PlanetScope data (2024)

The final result is a determination of the productivity zones within
each plot which corresponds to the distribution of yield levels. If
yield maps are available, the percentage range of relative yield
potential can be corrected for the actual mapped yields in the area.
In addition to the above, the stability of yield zones within the period
of interest can also be determined and can be used to identify areas
at risk of high inter-annual variability.
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