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Aims

Sentinel 1 and 2 data are already widely used to classify crops for crop
growth monitoring or checks of farmers' declarations (CAP). This requires
processing of large amounts of multi-temporal data. In addition, the
following issues need to be addressed:
❑ Commonly used ML-based classifiers (i.e. RF, SVM, NNet) using

reflectances or their combinations (e.g. vegetation indices) as
predictors do not take into account an order of predictors in the time
series;

❑ Yet, when identifying spectrally similar crops, phenology is the main
predictor.

Therefore, before developing phenological predictors, here we carry out a
quick verification whether an order of magnitude smaller than
multitemporal S2 data state-of-the-art Copernicus Vegetation Phenology
Parameters (VPP) are sufficient to identify crops.
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Classification methodology

The Vegetation Phenology Parameters (VPP) were classified using
(selected after dozens of tests as best performing) the Regularized
Gradient Boosting (xgboost library), after removal of highly correlated
variables, recursive feature selection, data scaling, and hyperparameter
tuning.

As a benchmark for comparison, the multitemporal data derived from
Sentinel-2 data were classified within the ESA EOStat project by the
Space Research Centre of Polish Academy of Sciences. The method also
utilized simple descriptors of a seasonal evolution of satellite signal
derived as Normalized Band and Time Ratios to recognize crop types with
Random Forest (see Woźniak et al., 2022, JAG for details).

Validation strategy

A validation dataset consisted of 28000 fields (2000 randomly 
selected per crop type) within the AOI that met the following criteria:
❑ were classified by the two data sources;
❑ reference crop type is known (from farmers’ declarations);
❑ were not used for training of any of the two classifiers.
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Conclusion
❑ Vegetation Phenology Parameters reveal lower performance (kappa=0.42) in crop recognition than multi-temporal datasets of Sentinel-2

(kappa=0.69). This suggests that vegetation phenology descriptors solely are not sufficient to recognize crop types.

(a) start of season (date, PPI 
value and slope), 
(b) end of season
(date, PPI value and slope), 
(c) length of season, 
(d) minimum of season, 
(e) peak of the season (date 
and PPI value),
(f) amplitude,
(g) small integrated value, 
(g+h) large integrated value.

Vegetation Phenology and Productivity (VPP) parameters

From: Copernicus Land Monitoring Service HIGH RESOLUTION VEGETATION 
PHENOLOGY AND PRODUCTIVITY (HR-VPP), Users Manual

Veg, Phenology Param. Sentinel-2 


