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Context

 There is a strong decline in habitats and associated biodiversity mainly due to 
land use & climate changes.  

 75% of all European habitats are assessed as poor or bad (EEA State of Nature).

 Therefore mapping & monitoring European habitats is key for the EU’s 
biodiversity strategy for 2030 and the new Nature Restoration law.

 Impoved mapping of European habitats using machine & deeplearning algorithms 
is our major aim.

 Key issue is that a huge amount and well distributed EU in-situ data is 
needed for training of EO classifications ! Needs much effort !
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Target typology concerns EUNIS habitats at Level 3
EUNIS is a hierachical & comprehensive habitat classification system
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Level 
1 
code

Level 1 Name

MA Marine habitats (L2:#6, L3:#30)

N Coastal habitats (L2:#3, L3:#25)

P Freshwater habitats (L2: #2, L3: 
#48) 

Q Wetlands (L2: #6, L3: #20)

R
Grasslands and lands dominated by 
forbs, mosses or lichens (L2:#7, 
L3: #58)

S Heathland, scrub and tundra (L2: 
#9, L3: #43)

T Forest and other wooded land (L2: 
#4, L3: #50)

U
Inland habitats with no or little soil 
and mostly with sparse 
vegetation(L2:#7, L3: #36)

V Vegetated man-made habitats (L2: 
#6, L3: #31)

https://floraveg.eu/ or https://eunis.eea.europa.eu/

MA Marine

U UnvegetatedT Forests

P Fresh waterN Coastal

Q Wetlands R Grasslands S Scrubs

V Man-made

https://floraveg.eu/
https://eunis.eea.europa.eu/
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ML/AI habitat mapping strategy
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New European habitat map (EUNIS level 3, #251 CLASSES)
using 22 predictors & EVA archive & hierarchical ensemble MLC  
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IN-SITU data: Why GBIF next to EVA 

 European Vegetation Archive (EVA) with ~2.6 million vegetation plots is used 
as main basis for training EUNIS habitat classifications. 

 There are three limitations: 

1. Spatial limitations. Especially Scandinavia, Eastern Europe and the parts of Spain and Turkey 
are unrepresented in the database;

2. Temporal limitations. Only half of the total number of plots is recorded from the year 2000 (1.3 
million) and only 0.72M records from the year 2010 onwards; 

3. Location uncertainty is a major issue in EVA. There are 343,000 vegetations plots NOT 
georeferenced, and only 183,000 plots have a locational accuracy of <= 10m. 

 If using only EVA vegetation plots from the year 2000 onwards with 10m accuracy -> 
115,000 plot observations. Because of underrepresentation  certain areas the GBIF data 
might provide a solution



Density map of EVA 
plot observations 
(2.6 M records) 

8



40.4 million GBIF records extracted + 11.8 million species records from EVA

Exploiting species 
combinations at gridcell level 
10m or 100m (52.2 million 
records in total). 

Each EUNIS habitat type is 
characterized by floristic composition 
by means of three categories:
1. Diagnostic species

2. Constant species

3. Dominant species

Category Species name Value Weight Value*Weigth*0.01 
Diagnostic Sphagnum magellanicum 44.6 5 2.23 
Diagnostic Eriophorum vaginatum 39 5 1.95 
Diagnostic Vaccinium oxycoccos 33.9 5 1.695 
Diagnostic Polytrichum strictum 27.9 5 1.395 
Diagnostic Drosera rotundifolia 23.4 5 1.17 
Dominant Sphagnum magellanicum 31 2 0.62 
Constant Eriophorum vaginatum 87 1 0.87 
Constant Sphagnum magellanicum 66 1 0.66 
Constant Vaccinium oxycoccos 65 1 0.65 
Constant Calluna vulgaris 56 1 0.56 
Constant Polytrichum strictum 46 1 0.46 
Constant Drosera rotundifolia 46 1 0.46 
Constant Empetrum nigrum 39 1 0.39 
Constant Vaccinium myrtillus 28 1 0.28 
Constant Molinia caerulea 17 1 0.17 
Constant Eriophorum angustifolium 12 1 0.12 

     
Total 13.68 

 Example of Q11 Raised bog with data on diagnostic, constant and dominant species

.

EVAGBIF

Value



Option Database Tables:

1. Table species observations with location
uncertainty of 10 meter or less,
recorded after 2010 (15.1 million
records)

2. Table species observations with location
uncertainty of 10 meter or less,
recorded after 2000 (20.1 million
records)

3. Table with species observations with a
location uncertainty of 100 meter or
less and recorded after 2010 (23.2
million records)

4. Table with species observations with a
location uncertainty of 100 meter or
less and recorded after 2000 (29.7
million records)

New software: EUNIS proxy distribution viewer (EPDV) 



Conclusions

 New potential habitat locations can be found by exploiting GBIF plant species 
combination at gridcell level with the new EPDV tool
 Preferably a 10m grid is used with records after 2010 (15.1 million 

records)
Challenge: which threshold value should be set per EUNIS habitat 

type ?



Key message: European Habitat Mapping & in-situ data 

With regard to operational biodiversity monitoring, we cannot monitor all 
species. But we can monitor the associated habitats with EO & in-situ data.
 For habitat mapping with EO data & machine learning it is key to have a lot 

of good in-situ data for training purposes.
While temporal en spatial resolutions of EO data is increasing a lot, in-situ 

data is lacking behind. 
 More effort is needed in the collection in-situ data to support EO mapping & 

monitoring !
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Contact: Sander Mücher, Wageningen Environmental Research (WENR)
Tel: +31 (0) 317 481607, email: sander.mucher@wur.nl
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