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Background

Reducing land take to 30 ha 
per day by 2030

▪ Copernicus Corine Land Cover

▪ Copernicus Imperviousness

▪ Copernicus Urban Atlas

▪ German ALKIS, ATKIS
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Issues of AI and 
pixel-based image 
classification

▪ Random noises caused by 
different atmospheric conditions, 
sun angle, soil moisture or 
vegetation phenology change

▪ Difficulties in detecting subtle 
changes

▪ Mixed pixels problem

▪ Transfer the continuous spatial 
variation of urban land cover into 
discrete classes
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Imperviousness 
mapping



Spectral unmixing 
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Source: Keshava & Mustard, 2002
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Integration of temporal information
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Workflow

2018 2019 2020



Imperviousness mapping result

shaojuan.xu@ils-forschung.de10 05.12.2025

Imperviousness

Greeness Temporal variation



Comparison with aerial photos
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Comparison with image classification



Change detection



Change Detection in residential area
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Change Detection in industrial areas

Change Detection in the transportation areas 



Validation 

Change map
Ground truth

No change Change Total
No Change 0.50 0.00 0.50

Change 0.02 0.48 0.50
Total 0.52 0.48 1.00

Accuracy = 98%
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Binary error matrix

Change map
Ground truth

No new built-up New built-up Total 

No new built-up 0.50 0.00 0.50

New built-up 0.13 0.37 0.50

0.63 0.37 1.00

Accuracy = 87%



Summary 
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▪ Integration of temporal information 
improved imperviousness mapping 
accuracy

▪ Continuous index as a basis of comparison 
reduced random noise to 2%

▪ Remote sensing products as reliable 
instruments to support sustainable land 
use policy
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Validation of imperviousness
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Urban and Vegetation 
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Annual crops Forest
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Imperviousness mapping result
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