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Introduction

Farming practices are crucial to
reduce agricultural footprint.
Critical processes such as nutrient
runoff and soil degradation occur
in the dormant season, when the

Objectives

soil is exposed to weathering.

Dataset of farming practices across 11 EU countries

Sowing, harvesting, tillage

@ Sowing, harvesting

We propose a remote sensing
method to achieve:
(i) Optical and radar index fusion
(ii) Dormant season identification
(iii) Farming practices detection.

« 238 fields, 1287 validation points.
« 8 years - from 2017 to 2024.

41 crop types.
16 locations in 11 countries.
Sowing, harvest, and tillage dates.
Summer, winter, and cover crops.

Figure 1, Location of the agricultural fields
examined: 498 sowing and 407/ harvesting
dates were recorded. In three sites, an
additional 388 tillage events were also
documented.

HYBRIS outperformed other indices for sowing and harvest
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a) Proposed HYBRIS,

combines optical and radar

b) Optical index Normalized
Difference Water Index

(NDWI)

c) Radar Vegetation index

(RVI)

d) Copernicus product
High-resolution vegetation
phenology (HRVPP)
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Figure 3. Comparison of observed and predicted sowing and harvest dates, expressed as
day of year (DQOY). It shows 4 methods, 314 sowing and 271 harvest between 2017-2023.

HYBRIS accuracy was crop type dependent
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Figure 5, Error in days for HYBRIS sowing and harvest predictions, divided per crop type.
The analysis included summer, winter, and cover crops.
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HYBRIS combines optical Sentinel 2 and SAR Sentinel 1
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Figure 2, example of how HYBRIS index is calculated to identify dormant seasons
and detect farming practices, for a field in Germany.

HYBRIS can be used for tillage detection
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Figure 4, Observed and predicted tillage dates. A match was counted when a
prediction fell within £60 days of an observation. Dates are expressed as day of year
(DOY), recorded between 2019 and 2024.

Conclusions and future directions

« A single radar and optical index and the minMax method detects farming

practices with moderate accuracy, generalizing well across years and crop types.
« In the future, consider weather data for soil moisture, frost, and snow.
 Real-time detection of farming practices remains a challenge.

« Expected improved performance with crop-specific constraints.



mailto:paolo.dallago@wur.nl

	Slide 1: HYBRIS: a Hybrid Bare Soil Radar Index to detect farming practices in Europe

