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Introduction

• Organic farming

• no synthetic pesticides or fertilizers allowed

• emphasis on diverse crop rotations

• defined by EU regulations
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Introduction

• Organic farming

• no synthetic pesticides or fertilizers allowed

• emphasis on diverse crop rotations

• defined by EU regulations

• Growing importance

• contributions to biodiversity and soil health

• expansions aiming at 25% to 2030 (EU)

• Spatial data of high interest

• needed for modelling, planning and monitoring
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• Limited data availability

• no spatially explicit data on organic farming public

• Remote sensing as a method for large-scale mapping?

• limited research on distinguishing the cultivation method by 
remote sensing data

Introduction
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Introduction

RQ: Can remote sensing time series be used to 
distinguish conventional and organic farming?

• Limited data availability

• no spatially explicit data on organic farming public

• Remote sensing as a method for large-scale mapping?

• limited research on distinguishing the cultivation method by 
remote sensing data
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(1) Spectral-temporal profiles

• phenology dependent on management

• driven by input intensity and cultivation strategies
Time

Hypotheses for Management Induced Differences
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(1) Spectral-temporal profiles

• phenology dependent on management

• driven by input intensity and cultivation strategies

(2) Spatial Character

• inner field texture dependent on management

• influenced by pesticide use

(3) Crop Rotation

• more diverse and longer crop rotations

• need for nitrogen fixing plants in organic

Time

Years

Hypotheses for Management Induced Differences

Space
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3-Stage Transformer Model

(1) Seasonal - Transformer stage

• Allows for learning of phenology
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3-Stage Transformer Model

MLP

(1) Seasonal - Transformer stage

• Allows for learning of phenology

(2) Spatial - Transformer stage

• Allows for learning of spatial context
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(3) Multiannual - Transformer stage

• Allows for learning of crop 
sequence patterns
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3-Stage Transformer Model

(1) Seasonal - Transformer stage

• Allows for learning of phenology

(2) Spatial - Transformer stage

• Allows for learning of spatial context

(3) Multiannual - Transformer stage

• Allows for learning of crop 
sequence patterns
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Study Settings 

300m x 300m patches 
with > 60% Agr. area 

100m x 100m sub-
patches

Pull sample of 20%, 
split into 80% train and 
20% validation patches

Input data:
• Interpolated Sentinel-2 data from 2019-2022

• 10 bands, 10m spatial resolution

• Preprocessing using FORCE

Sampling scheme:

Study area, Germany,             
30km x 30km tiles for training & 
validation, tiles for testing 
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Results

F1-Score 1-Year Model
(2022)

2-Year Model
(2022,2021)

3-Year Model
(2022,2021,2020)

4-Year Model
(2022,2021,2020,2019)

Conventional 0.87 0.88 0.89 0.89

Organic 0.37 0.49 0.54 0.53

Background 0.95 0.95 0.95 0.95
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Results

Crop-wise F1-score, 
Organic management 
class
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Discussion

• A distinction between the management forms seems (partly) possible

• Discriminability differs significantly across crop types
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• A distinction between the management forms seems (partly) possible
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• Multi-annual data improves classification

• No additional benefit when using more than 3 years  

• Reference data contains a high level of uncertainty

• Farmers in the process of converting (e.g., to organic) 
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Discussion

• A distinction between the management forms seems (partly) possible

• Discriminability differs significantly across crop types

• Multi-annual data improves classification

• No additional benefit when using more than 3 years  

• Reference data contains a high level of uncertainty

• Farmers in the process of converting (e.g., to organic) 

• Underlying reasons for distinction remain unclear 

• Attribution of differences to crop rotation, spatial context                                          
or phenological patterns is challenging

• Additional factors, including tillage and other management                            
practices, may also contribute to the observed effects
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Thank you for your attention!

Contact: jan.hemmerling@thuenen.de 

EOekoLand-Project

Partners:                                                                      Funding:
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