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Nature FIRST .

NATUREFIRST

> Develop capabilities for nature conservation stakeholders

> predictive, proactive, preventative

> Combine Theory & Practice
> Ecology & Environmental Forensics
> Empirical observations (satellite & on-site)

» PoC tested and demonstrated
> 4 European areas

> covering 6 biogeographical regions
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NATUREFIRST

> Ecosystem Monitoring
> number and state of species
> cause and effect relations

> Predict how sites will develop
Translate observations into actionable information

> protect sites and animal populations

v

> prevent conflicts with humans

v

Use of Digital Twins and Knowledge Models
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NATUREFIRST

> The EU defined Natura 2000 areas of protection

» Use of vocabularies to describe sites, habitats and species
> European Nature Information System of the European Environment Agency
(EUNIS)

> International Union for Conservation of Nature (IUCN)
>

> Vocabularies as a basis for
> Empirical Data & Digital Twins
> Standardized Reporting
> Reasoning about cause and effect to power Recommenders
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https://eunis.eea.europa.eu/
https://www.iucn.org/
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NATUREFIRST

> Vocabulary Problems
> vocabularies are not connected
> different context & completeness (red list species)
> different formats (RDF, tabular, ...)
> different versions of the same vocabulary (EUNIS)

> Approach
> domain knowledge to make connections between vocabularies
> semantic relations with a clear meaning
> standards to express the relations
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NATUREFIRST
Problem Authority sources Challenges
Silo-ed data EUNIS, IUCN habitats & species completeness, mapping
Dataset versions EUNIS habitats mapping, semantics
String occurrences EUNIS sites, habitats, species entity extraction
Shape files EUNIS sites GeoSPARQL computations
Natura 2000 sites EUNIS sites reified statements
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NATUREFIRST

> Transform XLS, CSV, shapefiles to RDF via mappings
> Map SKOS relations for habitats

> equivalence (=)  superset (>) subset (<)
overlap (#)

> skos:exactMatch skos:broadMatch skos:narrowMatch skos:closeMatch
> Use NLP (PP Extractor) to create URIs from string occurrences
> (Ursus arctos) -> https://eunis.eea.europa.eu/species/1568

> Link species to habitats (OWL properties)

‘hacDominan
© Semantic Web Company
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https://eunis.eea.europa.eu/species/1568
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Methodology

> Link sites to habitats
> a given site has a certain habitat with a percentage cover
> use RDF* to express the percentage

> site:siteHasHabitat, site:percentageCover
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NATUREFIRST

No#  Project (Taxonomy) Input data # Concepts Crossovers  # Crossovers

1 EUNIS Species RDF 315316 - -

2 EUNIS Habitats 2012 RDF 7495 #1 #10 38306 ; 388

3 EUNIS Habitats 2017 XLS 2214 #1 #2 1777 ; 2231

4 EUNIS Habitats 2021 XLS 3558 #1 #2 4869 ; 3765

5 Habitats Annex | XLS 264 #4 586

6 General habitats XLS 54 - -

7 IUCN Species RDF 15139 #1 2655

8 IUCN Habitats Csv 252 - -

9 Natura 2000 CSV, shapefile 27054 #1 #6 240790 ; 139802

10 Corine Land Cover RDF 65 - -
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Habitats EUNIS 2012 (@)
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Submit Feedback

(5)  Habitats EUNIS 2012

Taxonomy Crossovers

(5)1All habitats
@ ) Arhdarine habitaty http:/feuni Irdf/habitat
Corine Land Cover EU B-Coastal haitats schoma rdtiname o rdunatiate
. . . X . C-Inland surface waters T
Essential Biodiversity Variables D-Mires, bogs and fens Fruit and nut tree orchards |
. - E-Grasslands and lands dominated by forbs, mosses or lichens description
EUﬂlSSpeCIGS F-Heathland, scrub and tundra Stands of & itivated for fruit I
(& P O G-Woodland, forest and other wooded land ands o ree.s cultiva e orfruit or I
I N -~ ) flower production, providing
S v _ - @\61-Broadleaved deciduous woodland permanent tree cover once mature |
Habitats EUN|S 2017 R _ - 8 G1.1-Riparian and gallery woodland, with dominant Alnus, Betul Extensively cultivated and old |
G1.2-Mixed riparian floodplain and gallery woodland orchards are habitats supporting |
Habitats EUNIS 2021 (+) G1.3-Mediterranean riparian woodland rich flora and fauna. [
- B : @ G1.4-Broadleaved swamp woodland not on acid peat I
|UCN Habitat C'aSSIflcatlon SCheme @ G1.5-Broadleaved swamp woodland on acid peat . |
g T G1.6-F dland 362
IUCN Red List Species @ causmoesane I
@ G1.7-Thermophilous deciduous woodland http://www.w3.0rg/2000/01/rdf-
SCCSS Ont°|ogy @ G1.8-Acidophilous Quercus-dominated woodland schematlabel I
@ G1.9-Non-riverine woodland with Betula, Populus tremula or Sor . 1
i i X Fruit and nut tree orchards [
SCCSS 0nt0|ogy v3 (+) G1.A-Meso- and eutrophic Quercus, Carpinus, Fraxinus, Acer, T
\ ) (+) G1.B-Non-riverine Alnus woodland priority 1
@ G1.C-Highly artificial broadleaved deciduous forestry plantations false |
O] - . 1
G1.D1-Castanea sativa plantations originallyPublishedCode
G1.D2-Juglans groves 362
G1.D3-Prunus amygdalus groves habitatCode
G1.D4-Fruit orchards
G1.D5-Other high-stem orchards G1.D
@ G2-Broadleaved evergreen woodland Children
. . @ G3-Coniferous woodland G .
1.D1-Castanea sativa
I nte rI n kl n g sources Of trUth . @ G4-Mixed deciduous and coniferous woodland o plantations
M a k| n g th em access | b | eto th e p u b | | C. @ G5-Lines of trees, small anthropogenic woodlands, recently feljpdyvoc G1.D2-Juglans groves

. H-Inland unvegetated or sparsely vegetated habitats G1.D3-Prunus amygdalus
A n d mac h Ine-rea d a b | e fO rresearc h ers an d d eve I O pe rs. -Regularly or recently cultivated agricultural, horticultural and domestic hab

groves'
J-Constructed, industrial and other artificial habitats G1.D4-Fruit orchards


https://sensingclues.org/taxonomy-graphviews
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NATUREFIRST

Report Habitat-R2 (Mesic grasslands) in terms of crossovers

9 SELECT ?s ?p ?sLevel ?sCode ?sPreflLabel ?tPriority ?tBroaderLabel ?tNarrowerLabel (group_concat(?label;separator=';') as ?tSpeciesGroup) .
18 {
11 GRAPH <urn:2021> {

12 ?s ?p 20 . B
13 VALUES ?p { skos:exactMatch skos:closeMatch skos:broadMatch skos:narrowMatch } ()
14 VALUES ?s { <https://sensingclues.poolparty.biz/Habitats/2021/R2> } ()
15 ?s <https://sensingclues.poolparty.biz/level> ?slLevel .

16 ?s <https://sensingclues.poolparty.biz/code> ?sCode . >>
17 ?s skos:preflLabel ?sPreflLabel .

18 | &
19 OPTIONAL { ?s <https://sensingclues.poolparty.biz/description>|dcterms:description ?sDesc . }

20

2 " Press ALtsEnter keyboard shortcuts

Table Raw Response Pivot Table Google Chart

2\ Showing results from 1 to 1.of 1. Query took 0.1s, on 2023-06-15 at 10:50.

s : P $ sLevel 3 sCode 3 sPrefLabel $ $ tBroaderLabel £ tNarrowerLabel 2 tSpeciesGroup 2
https/sensingclues.poolparty.biz/ skos:exactMatch 20 ‘R2" *R2-Mesic grasslands"®*" “E-Grasslands and lands dominat "Falco subbuteo;Falco tinnunculu
ed by forbs, mosses or lichens'®* s:Athene noctua;Saxicola rubetra;

Motacilla flava Alauda arvensis,C
oturnix coturnix;Miliaria calandra;
Vanelius vanellus Hirundo rustica®
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NATUREFIRST

& > C @& sensingclues.poolparty.biz/PoolParty/sparql/Natura2000Site a h # @ 8 @ m

Percentage coverage

oolpart
i altod expressed in RDF*

Natura 2000 Sites

SPARQL

SPARQL Endpoint Which are t_he T_OP 5
e R e B gl o iy A largest habitats in the
SELECT ?label (SUM(?percentage) as ?sum) (group_concat(?percentage) as ?cnt) nearby area to the Slte

PREFIX : <https://sensingclues.poolparty.biz/Natura2000Site/>

WHERE

. ‘AT11011127
. H

:AT1101112 geonames:nearby ?sites .
<<?sites site:siteHasHabitat ?label>> site:per: over ?per

}
group by ?label order by desc(?sum) limit 5

| label ||sum|| cnt |
Ihttps://sensingclues poolparty biz/General HabitatClasses/N12 243 |60 95 88 |
‘https://sensingclues.poolparty.biz/GeneralHabitatClasses/N 16”118 ”2 70 45 1‘
Ihttps:/sensingclues poolparty biz/GeneralHabitatClasses/N15/[64 [2935 |
Ihttps://sensingclues poolparty.biz/General HabitatClasses/N06/(32 [1301 |
Ihttps://sensingclues poolparty biz/GeneralHabitatClasses/N09|[25 11626 |
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NATUREFIRST

> Digital Twin + Recommender
> predict habitat development + likely number of species

> use crossovers to predict animal movements (to avoid conflicts)

B Example: ursus arctos

> reason about intervention actions relating to habitats and species

» Extend the Nature FIRST KG

> Add Ecological Networks (Torta et al 2017) as a backbone for different
reasoning tasks

> Add site conservation, threats, treatment actions

© Semantic Web Company 17
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Chief Innovation Officer,
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robert.david@semantic-web.com
https://www.linkedin.com/in/robert-david-39b47692/
https://twitter.com/semwebcompany
https://blog.semantic-web.at/
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Q&A
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