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Context

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

" 759 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 !

\V European
WASENINSEN 3 Hb. BSGESSION -




Target typology concerns EUNIS habitats at Level 3

EUNIS is a hierachical & comprehensive habitat classification system
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Level 1 Name

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

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

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

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

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

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

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

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

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


https://floraveg.eu/
https://eunis.eea.europa.eu/
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Diagnostic taxa
AT e r Lt viginmtem, Drosero rmtrndifolio. Chomoedophne colyouloto, fhedodendron tormentosum, Rubius chomosmores, Voooinfum microconpan,
Woccinium axyooccos, Andromedo polifaio

Chytr§ M., Tichy L, Hennekens 5.M_, Knollova L, Janssen J.A.M,, Radwell 1.5, .. Schaminés 1H.J, (2020 EUNIS Hal Er_l,m!:hytu:-: Mylia onomolo, Polytrickum strictem, Sphogrem copitffoliom oggr.. Sphogaem fuscom, Sphognum mogelianioem aggr., Sphagnum recerewm aoggr., Sphognem
comhbinations and distribution mops of Furopean habitots. Applied Vegetation Science 23; 648-675. hetps:/dai b

. Constant taxa
Warsion 2021-06-01. https/fdoLerg/ 10,5281/ zanoda. 4812736,

Trule puboscons, Botulo nana, Mnus syphaestrs, Corex nigro, Carcx povcifiora. Trichephorwm cespitosum, Eriapharum vaginotum, Droserg rotanalifolia,
Far the official presentation of tha EUNIS Hobitat Classification from the Eurcpean Environment Agency, pleass ¢

Chompedophre calyowiotn, Colle
FloraVeg EL presentotion may show modifications and porticl updates to the habitot clossificaotion.

0 vuigoris, Ahododendron tormentosam, Rubus chomoemares, Empetrem nigoem oggr., Eriophorom ongostifolium, Voo AT (T MR AT
Vaceinium myriiilig, Vessinium crycoccos, Waooinium uliginosurn, Vocoiium wilis-idoes, Andromeda palifolia

Bryophytes: Aulocommum palustre, Mpha anomala, Pledrominm schrabert. PolyIntichim commine. POl imichim strctint, S0 capiffaiim agar.. Spaagnum fuscum,
Sphagnum mageiancum aggr., SoRopnum recunvunt apgr., Sohagnuit Fubailum, Sehogiim rassowl

Chytry M., Tichy L., Hennokens 5.M., Knollova l., Janssen JAM,, Rodwell J.5. .. Schominés LH.J. (2020]) EUNIS Hobitat Clossification: cxpert system, characteristic spoecies
wombinotions and distribution maps of Europeon hobitats. Appiied Vegelation Science 23: 648-675. hitps:{fdoi.ong/ 100011 favec. 12519

Wersion 2021-06-01, hilp=/fdoi.org/H0.5281/ senodo 4 B12T36.
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- Environment For the official presentotion of the EUNIS Habitot Classification from the Eurcpeon Environment Agency, plaase see: ELUNIS Tarrestrial Habitet Classification 2021, The
UNIVERSITY & RESEARCH ’/ Agency FloraVeg EU presentation may show modifications and partiol updotes to the habitat clossihcation.

@ 2022 - 2026 Vegetation Science Group and Eurspean Yegetation Survey



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
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Density map of EVA
plot observations
(2.6 M records)

Flot data (50x50 km)
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2-3691
3691 - 11125
[ 112521282
I 21262 - 111518
I 11518 - 263443

4 || EVA_species_distribution
COUNT
1-45
46- 142
143 - 207
B 392-1216
B 1217 - 163850

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

Category

Diagnostic
Diagnostic
Diagnostic
Diagnostic
iagnostic

\ |y

Dominant

Constant

Constant
Constant
Constant
Constant
Constant
Constant
Constant
Constant
Constant

Species name

Sphagnum magellanicum
Eriophorum vaginatum
Vaccinium oxycoccos
Polytrichum strictum
Drosera rotundifolia
Sphagnum magellanicum
Eriophorum vaginatum
Sphagnum magellanicum
Vaccinium oxycoccos
Calluna vulgaris
Polytrichum strictum
Drosera rotundifolia
Empetrum nigrum
Vaccinium myrtillus
Molinia caerulea
Eriophorum angustifolium

Value
44.6
39
33.9
27.9
23.4
31
87
66
65
56
46
46
39
28
17
12

Weight Value*Weigth*0.01

R R R R R R R R R R N0

Total < 13.68

2.23
1.95
1.695
1.395
1.17
0.62
0.87
0.66
0.65
0.56
0.46
0.46
0.39
0.28
0.17
0.12

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

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
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New software: EUNIS proxy distribution viewer (EPDV)

Number of locations: 2278

@ a H P |E| B k| Exclude constant species  X: 3960716 | Y: 4709329
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Disgnostic .
Sphagnum magellanicum

Eriophorum vaginatum

Sphagnum fuscum

Vaccinium oxycoccos

|| Carex pauciflora

I:‘ Sphagnum recurvum

Andromeda polifolia

|| Sphagnum rubellum

Polytrichum strictum

|| Chamaedaphne calyculata

|| Vaccinium microcarpum

Mylia anomala

Drosera rotundifolia

|| Sphagnum capillifolium

Rubus chamaemorus

|| Rhododendron tomentosum

Sphagnum magellanicum

|| Sphagnum recurvum -

Eriophorum vaginatum
Sphagnum magellanicum
Vaccinium oxycoccos

|:| Sphagnum recurvum

- -
ALF Species 1500 km
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Species

atabase table EUNIS habitat type Threshold
10 meter >= year 2010 N JQ11- Raised bog J
Diagnostic species: 16 Constanst species: 34 Dominant species 2

({25 Show potential EUNIS locations

i1 Show species locations
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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)




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 ?
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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 Micher, Wageningen Environmental Research (WENR)
Tel: +31 (0) 317 481607, email: s
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