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Challenge

Day of year

Landsat 7

Landsat 8

Sentinel-2 A

Sentinel-2 B

• Agriculture covers over 42 % of Europe’s land area.

• Existing land cover products do not provide crop type maps over long-time (decadal) period.

• Crop-type mapping often relies on dense phenology information from Sentinel-2 and (or) Landsat data.

Rapeseed (NDVI) Corn
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Rapeseed in the past Rapeseed in recent years
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Challenge 2. EO data quality differences

Landsat 7

Landsat 8

Sentinel-2 A

Sentinel-2 B

Landsat 5

Day of year

• The same crop type with similar phenology, but with different data densities.

• How to transfer deep learning model?



Crop types mapping fails when transferring to the past

• Interpolation or data smoothing methods are often used for crop mapping with DL approaches.

• Interpolated features collapse when facing sparse time-series data. 

Linear 
interpolation Moving average

Fourier transform 
(harmonic) 

EO data in recent years

EO data in the past
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• Annual phenology is 

stored in 365-features 

array.

• No data filled with 

value of 0.

• No parameterization 

    (e.g., curve fitting)

• No aggregation 

     (e.g., interpolation)

• Raw information is 

preserved.
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(Visualizing temporal encoding)Temporal Encoding



“This is definitely wheat”

Temporal Encoding

Temporal EncodingEO data in recent years

DL prediction

• Having dense time-series EO data is like giving a “full picture” to the DL model.
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“This looks like wheat”

Temporal Encoding

Temporal EncodingEO data in the past

DL prediction

• With TE, the DL is still provided with a “glimpse of the picture” even when data is sparse. 
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Temporal Encoding
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Transformer encoder

Flexibility in deep 

learning model 

selection
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Results
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Annual update over two decades (2000 – 2022)

Baltic Sea region land cover Plus (BSRLC+)
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Agricultural area

CORINE LC
(Copernicus)

Continental Europe LC 
(Witjes et al., 2022) 

Peatland area

BSRLC+
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Existing land cover maps in Europe BSRLC+
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Crop rotation in agricultural land, Poland

Annual agriculture monitoring 
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Peat mining, Estonia

Monitoring peatland over two decades
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Contact: vudong.pham@uni-greifswald.de

BSRLC+ data publication Methodology publication

Thank you for 
your attention!
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