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Crop monitoring: a core use case for Earth Observation 

• Earth Observation has been widely used for many 
crop monitoring systems

• They all rely on coarse-resolution systems (500m-
1km), providing overall cropland condition

• Mixed pixels prevent crop-specific interpretation

• Sentinel-1/2 = parcel-level observation (10–20 m)
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The Remote Sensing component of the JRC MARS bulletin
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Sentinel-2 opened a new era of crop monitoring

• As of 2026: ~10 years of Sentinel-2 observations available
• No systematic integration in operational monitoring systems
• Current use remains largely ad hoc
• Since 2022: JRC MARS Ukraine analyses as a flagship 

application with the support of the Kyiv Polytechnic Institute
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Toward an operational 
system for full Europe

It comes with two major challenges:
• #1 Yearly updated crop type map
• #2 Very large processing



• Most Crop type changes yearly

• Two main sources of data:

• HRL VLCC CTY is a pan-European yearly RS-based product for 2017-2024

• For in-season, we rely on RS-based classification system (like a HRL-NRT product)

Challenge #1: where are the crops?
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Challenge #2: Very large processing

• ~150 million ha of arable land in Europe

• ~15 billion @10m pixels (vs 6 million @500m)

• Two approaches to reduce the data space:

• Our approach: HRL-VLCC to create proxy of parcel



A complex processing line to extract information
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The first PoC of a full-Europe crop-specific monitoring system

• Dataset size: 46M polygons, covering 150 million ha

• Crop Rotation: 2017-2024 crop sequence

• S2 time series: decadal TS from October 2016 to present 

→ 15+ billion data points per variable (LAI, FAPAR, spectral bands,..)

• Crop distribution: 2020-2024 average spatial distribution

• Weather: decadal TS from October 2016 to present 
per variable (Temp, precip, ET0)

• All features stored in DuckDB / parquet
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Some Early results: crop type mapping

• Experiment based on a 7M sampling 
stratified over countries and crops 

• Three models evaluated:
• Crop rotation only 
• Remote sensing only 
• Crop rotation + RS
• Hierarchical model
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Crop-specific time series at administrative level



Crop-specific maps at 10km grid level



From Sentinel-2 Capability to Operational Crop Monitoring

• ~10 years of Sentinel-2 observation
→ Time to move toward institutional 

operationalization

• First near-real-time, full EU27 Sentinel-2 
processing

• In-season crop type mapping is the main 
technical and scientific challenge

• Quantification of added value vs legacy 
systems (MODIS / VIIRS) is still required

• Accumulated EO time series = high-value 
asset for multiple policy applications
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