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DEEP LEARNING OF GRAMINOID AND FORB-DOMINATED NATURA 2000 HABITATS

BACKGROUND & RESEARCH GOAL
• Graminoid and forb-dominated habitats 

(GFHs) are under immense pressure in 
Central Europe [1]

• Recent advances in cloud-computing and 
AI make earth observation-based 
monitoring an efficient tool to aid 
conservation of such habitats

→We exploit the full Sentinel-2 data 
archive and extensive, non-  harmonized, 
federal state habitat data to model GFHs 
at state and country level
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4030
European Dry Heaths

DATA 
• Extensive non-harmonized Federal state 

habitat mappings
• Sentinel-2 multi-year monthly (MAR-OCT) 

data (EVI, NBR, NDMI, NDVI, SAVI, TCB, 
TCG, TCW)

• Topographic data (ELV, TPI, TRI)
METHODS
• Harmonization & input data preparation for 

state and country-scale models
• U-Net Convolutional Neural Network [2] 

(Fig. 1)
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Semi-natural dry grasslands

6230
Nardus grasslands

6510
Lowland hay meadows

6520
Mountain hay meadows

7120
Degraded raised bogs

7140
Transition mires and quaking bogs
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Fig. 1: U-Net Architecture

Fig. 10: Lowland Hay Meadow in Thuringia 
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Fig. 9: Precision-Recall Curves of All Habitat Models
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. Find detailed habitat type inform
ation 

in Evans et al. (2013)  [3]
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Fig. 14: Perm
utation Feature Im

portance (7120 M
odel).

Fig. 13: Random
 Visualization of Input, G

round Truth, Predictions, and Errors (7120 M
odel)
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MAIN FINDINGS
✓Good to excellent 

binary accuracy for 
all models

✓State models perform 
better than country-
wide models

✓Seasonal dynamics 
in spectral input data 
are important

✓Huge potential for 
future applications in 
regulatory monitoring
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