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INTRODUCTION

Identifying winter fallow fields is important
for biogas production and meeting NetZero goals. 

Research objectives:

1. Can we identify fallow fields in winter
despite a high snow and cloud coverage?

2. Can we detect turning events?

METHODE

RESULTS

CONCLUSION

• Influence of high cloud and snow coverage, can be 
overcome by analysing fields from autumn to spring

• A time series of semantic categories that incorporates 
every pixel observation, rather than relying on pre-filtered 
images, can enhance the critical evidence available for
agricultural analysis—even during winter.

OUTLOOK

• Validation with project partners

• Analysis of potential patterns and changes over the last year
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• Semantic EO data cube as cloud-based 
system for entire Austria with data from 
2015 to now.

• Semantic enrichment create spectral 
categories in a fully automated way.

• Categorical analysis based on semantic 
spectral categories allow detailed 
analysis of land cover changes and 
cloud contamination

• Semantic analysis can be created with a 
graphical user interface or a programming 
interface and are executed in the cloud
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Classification 
per season 
and field 

(Vegetation 
patterns)

Potential to 
plant a cover 
crop during 

winter

1. INVEKOS-Data: 
year 1 & year 2

2. Filter for suitable 
fields (e.g. no 
grassland, winter crop)

3. Semantic time series 
analysis with 
Sen2Cube.at

Vegetation Pattern 

Category
Description

Sparse Vegetation Bare ground is equal to or exceeds vegetation.

Dense Vegetation
Vegetation significantly exceeds bare ground, which is nearly 

invisible.

Average Vegetation
Loose vegetation with bare areas. Possible turning event 

during season.

Bare Soil (Fallow Land)
The field is mainly covered with arable land, there is only very 

sporadic vegetation.

Vegetation died during 

winter

Vegetation detected in fall but rarely or not in spring, 

indicating it wasn’t winter hardy or was ploughed.

Unclassified
Applies to all seasons, indicating the field was fully covered by 

clouds, shadow, or snow, preventing classification.

Detection of 
Turning 

Events per 
season and 

field

Information about 
cloud/shadow/snow 
(CSS) coverage per 
season per field (%)

Semantic time 
series analysis 
with Sen2Cube.at

Classification 
of vegetation 
patterns. 

Classification 
for potential 
winter cover 
crops.

Unclassified: 
insufficient 
imagery or the 
presence of a 
winter crop

Identification of 
transition points from 
vegetation to bare soil 
(Turning Events)

• Temporal interpolation 
between individual 
satellite images

• Source of error: 
extended periods 
between cloud-free 
observation
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