
Copernicus EU

Copernicus EU www.copernicus.eu

Copernicus EU

L a n d   c o v e r   d e t e c t i o n  
u s i n g   S e n t i n e l ‐ 2
Copernicus for GI professionals



Copernicus

U s e r   n e e d s

• User:  State Bureau of Surveying
and Geoinformation Schleswig‐Holstein, 
Germany

• User need: Update of topographic maps by 
European Mapping Agencies

– Detection of land cover and Land use changes 
• Key challenge

– Large areas to be updated by field campaigns 
or manual interpretation of aerial images

• Key Task: 
– reduction of workload by Copernicus based 

automatic change detection 



Copernicus

U s e   c a s e :   S e r v i c e   d e s i g n
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Land Cover Classes:
• Sealed
• Grassland
• Cropland
• Forest / Shrubs
• Water
• Wetland
• Open soil / Sand
• Shadow (no LC class)

Satellite Images (SENTINEL‐2)Satellite Images (SENTINEL‐2)

Training dataTraining data
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U s e   c a s e :   F a c t s

• Sentinel‐2 provides 
multispectral data
– 13 spectral bands
– Resolutions ranging from 10 m 

to 60 m
• Possible derivation of land 

cover indices
– Normalized Difference 

Vegetation Index
– Normalized Difference Water 

Index
– Normalized Difference Snow 

Index



Copernicus

U s e   c a s e :   F a c t s

• Detection of land cover types 
based on reflectance at different 
spectral bands
– Distinct spectral signatures of 

land cover types

• Key challenge
– Partial or even total loss of 

spectral information due to 
shadows
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U s e   c a s e :   F a c t s

• Different spectral signatures for different land cover types

• Different spectral signatures of the same land cover type
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C o p e r n i c u s   O p e n   A c c e s s   H u b
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C o p e r n i c u s   O p e n   A c c e s s   H u b
Sentinel Loader: Direct integration of Sentinel-2 image data

• Automatic download and archiving of all
available data for a defined area of interest via Copernicus API Hub 

• Automatic pre-processing of
the images (layer stacking,
tiling, atmospheric correction)



Copernicus

I n p u t   D a t a

SENTINEL-2 
(multitemporal)
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I n p u t   D a t a

Color Infrared Ortho Image 
(optional)
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I n p u t   D a t a

Topographic data 
(ATKIS)
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I n t e r m e d i a t e   R e s u l t :  
L a n d c o v e r C l a s s i f i c a t i o n

Landcover Classification
Land Cover Classes:
• Sealed
• Grassland
• Cropland
• Forest / Shrubs
• Water
• Wetland
• Open soil / Sand
• Shadow (no LC class)
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O p t i m i z a t i o n   o n   s h a d o w   r e d u c t i o n

• Machine learning on:
– Second derivative of 

spectral signature
– Texture analysis with 

Grey level co‐
occurrence matrix 
(GLCM):
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• Machine learning on:

– Second derivative of 
spectral signature

– Texture analysis with 
Grey level co‐
occurrence matrix 
(GLCM):

O p t i m i z a t i o n   o n   s h a d o w   r e d u c t i o n
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O p t i m i z a t i o n   o n   s h a d o w   r e d u c t i o n

• Machine learning on:
– Second derivative of 

spectral signature
– Texture analysis with 

Grey level co‐
occurrence matrix 
(GLCM):
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O p t i m i z a t i o n   o n   s h a d o w   r e d u c t i o n

• Machine learning on:
– Second derivative of 

spectral signature
– Texture analysis with 

Grey level co‐
occurrence matrix 
(GLCM):
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O p t i m i z a t i o n   o n   s h a d o w   r e d u c t i o n
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C h a n g e   d e t e c t i o n   a p p r o a c h

Land Cover
t1

Topographic Data 
(ATKIS Basis‐DLM )

t0

Processing the change indicator data set:
Object-based comparison and translation of 
land use (27 polygonal object classes („Tatsächliche Nutzung“) and 
land cover (8 land cover classes (7+1) from the supervised classification)

Change 
Indicators
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C h a n g e   d e t e c t i o n   a p p r o a c h

• Translation of land use to land cover in an
object-based evaluation catalogue matrix

• Comparing ATKIS polygons with the land cover classification
via an xml-based rule set

• Rule set: Relative proportion of area & absolute minimum mapping unit



Copernicus

F i n a l   r e s u l t :   C h a n g e   I n d i k a t o r

Change Indicator
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U s e r   E v a l u a t i o n

Evaluation by the State Bureau of Surveying
and Geoinformation Schleswig-Holstein (LVermGeo SH)

• „The usage of the DLM-Update led to
an approx. 10 % speed-up of updating ATKIS data.“

• „More optimization could be achieved […] e,g. via integration 
of Sentinel 1-data

• Based on the evaluation Decision for operational Use 
taken

• Operational Use since 2017 


