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Overview of Intellectual Output 4 (I04)

1. Publication of Linked Open Data (LOD) for
forestry education

— Cross-Forest: Iberian land cover maps and forest
inventories

- REINFFORCE (latitudinal gradient UK -> Portugal)

2. Adapt the tool Forest Explorer for browsing the
LOD resource (step 1)

3. Adapt the simulator SIMANFOR to use the LOD
resource (step 1) as input

4. Use in educational scenarios



T4.1 The Cross-Forest dataset

m Iberian land cover map and forest inventory

- Previous work in the EU project Cross-Forest

- Dataset summary
m 92K plots
m 1,4M trees
m 922K patches

- The whole dataset has passed a thorough validation
process as part of the work in Virtual Forests

m Resources

- Ontologies
m https://github.com/Cross-Forest/Ontologies
m https://crossforest.gsic.uva.es/ontologies/
- SPARQL endpoint (querying)
m https://crossforest.gsic.uva.es/spargl/
- Forest Explorer (T4.2)
m https://forestexplorer.gsic.uva.es/



https://github.com/Cross-Forest/Ontologies
https://crossforest.gsic.uva.es/ontologies/
https://crossforest.gsic.uva.es/sparql/
https://forestexplorer.gsic.uva.es/

T4.1 The REINFFORCE dataset

m REINFFORCE source data /==
- https://reinfforce.iefc.net/en/ ! =wmen |
- 38 climate change arboreta =
- Gradient from Scotland to

South Portugal
m 2,000 trees
m 32 species
m 150 plots
- Note

m Some parts of the REINFFORCE
dataset were not disclosed


http://www.iefc.net/newsite/sitereinfforce/gb/

T4.1 Ontologies for REINFFORCE

m Virtual Forests ontology

— REINFFORCE main concepts: Arboretum,
Provenance, SurvivalRate, Slope, Country, etc.

- Taxa definitions
m Hybrid, Variant, Subspecies
m Species ontology

- Extension of the species ontology designed in Cross-
Forest

- New species and genera (not native to Iberian
forests)

m Measures ontology
— CentimetersPerYear, DegreesCelsius, etc.



T4.1 Excerpt of the species ontology

IFN/CrossForest Class % VFO Class B'
Taxon
IFN/CrossForest Class and individual % VFO Class and indilvl’
rdfs:subClassOf
Class Family Genus Species Subspecies Variety
Hybrid
Plantae
Class1 Class2
Family... Family11 Species50... Family21
some species:
mixor others
Genus162 Genus111 Genus211

a vfo:Hybrid,

owl:.Class,

owl:NamedIndiv

[Hybrid] EUCAL_GDA [Species] EUCAL_GUN [Species] EUCAL_DAL Species256 | a ifn:Species, Species25 [Species] PINUS_BRU
wi:Cl, ’ . " :
Eucalyptus gundal Eucalyptus gunni Eucalyptus dalrympleana ° ass Pinus Nigra Pinus brutia
a vfo:Variety,
I‘_ _ hasParentTaxon _ _ _ _ 4\ /:\ é owl:Class g
e oo / ( owl:NamedIndiv
hasParentTaxon [Subspecies]PINUS_NIG_LAR [Subspecies]PINUS_NIG_SAL [Variety]PINUS_BRU_ELD
Pinus nigra subsp. laricio Pinus nigra subsp. salzmannii Pinus brutia var. eldarica




T4.1 Excerpt of the Virtual Forests ontology

Taxon
1
Arboretum * S Provenance
hasTaxon
1 L ArbProvenance J1 1
. 1
. | survivalRate
hasArboretumProvenance | numberOfTrees? hasProvenance
hasProvenance
hasTree L Tree )
growthRate | 1
& )

isInArboretum



T4.1 REINFFORCE conversion to LOD (1/3)

Mull arboretum : —
spo:hasPosition ’

vfo:has ADI ya " - ~
.‘
¥ o /

vfo:isInCountry
vfothasSlope -
vfo:hasSlopelnDegrees
vfothasLastADIInSquareRootDegreesCelsius DayPerMilimeter

vfo:hasLastMeanDaily AirTempInDegreesCelsius />-

vfo:hasLastAnnualPrec ipitationInM“

vfo:hasLocalName




T4.1 REINFFORCE conversion to LOD (2/3)

Mull climatic data

time:has XSDDuration



T4.1 REINFFORCE conversion to LOD (3/3)

Eucalyptus gundal provenance data in Mull arboretum

a

vfo:isinArboretum a
vfothasArboretumProvenance
vfo:hasArboretumProvenance vfo:hasArboretumProvenance ]
a
a

vfo:hasAnnualGrowthRate

\

vfo:hasParentT:
vfo:hasAnnualGrowthRate ‘ o:hasParentlaxon

vfo:hasParentTaxon
rdfs:subClassOf
ifn:hasAcceptedName

;

vfo:hasAnnualGrowthRate

vfo:hasTaxon

vfo:hasProvenance
vfo:hasSurvivalRate

rdfs:label

vfo:hasAnnualGrowthRate vfo:hasProvenanceCode

rdfs:subClassOf
vfo:hasAnnualGrowthRate

vfo:hasLastAnnualGrowthRate vfothasUPOVCode

InCentimetersPerYear

vfo:hasLastAnnualGrowthRate
InCentimetersPerYear

ifn:acceptedName
WithoutAuthor

vfo:hasLastSurvivalRate




T4.1 Accessing REINFFORCE LOD

E E — APIREST
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Database (OpenLink Virtuoso)



T4.1 Querying the SPARQL endpoint (1/2)

m Get the arboreta with less than 129C mean
annual temperature

PREFIX vfo: <http://virtualforests.gsic.uva.es/>
SELECT ?arboretum ?name ?t_avg
WHERE {
?arboretum a vfo:Arboretum;
vfo:hasLocalName ?name ;
vfo:hasLastMeanAnnualTempInDegreesCelsius ?t _avg .
FILTER(?t_avg <= 12)

}
ORDER BY ?t_avg



T4.1 Querying the SPARQL endpoint (2/2)

m Get the arboreta with a survival rate of more than 90%
for provenance " Castanea Sativa - MEDITERRANEE 741,
France”

PREFIX vfo: <http://virtualforests.gsic.uva.es/>
PREFIX prov: <http://reinfforce.iefc.net/data/provenance/>
PREFIX smo: <http://crossforest.eu/measures/ontology/>
SELECT ?arboretum ?name ?surv_rate
WHERE {
?arboretum a vfo:Arboretum;
vfo:hasLocalName ?nhame ;
vfo:hasArboretumProvenance ?arbprinfo .
?arbprinfo vfo:hasProvenance prov:CASTA SAT-MEDI ;
vfo:hasSurvivalRate/smo:hasValue ?surv_rate .
FILTER(?surv_rate >= 0.9)

}
ORDER BY DESC(?surv_rate)



T4.1 Using the CRAFTS API (1/2)

m Get all the species in REINFFORCE

https://crafts.gsic.uva.es/apis/virfor/query?id=taxa&type=https://
datos.iepnb.es/def/sector-publico/medio-ambiente/ifn/Species

m Get information about taxon Castanea Sativa

https://crafts.gsic.uva.es/apis/virfor/resource?id=Taxon&iri=http:/
/virtualforests.qgsic.uva.es/SpeciesCASTA SAT

m Get all the provenances with taxon Castanea

Sativa

https://crafts.gsic.uva.es/apis/virfor/query?id=provenances&taxon
=http://virtualforests.gsic.uva.es/SpeciesCASTA SAT



https://crafts.gsic.uva.es/apis/virfor/query?id=taxa&type=https://datos.iepnb.es/def/sector-publico/medio-ambiente/ifn/Species
https://crafts.gsic.uva.es/apis/virfor/query?id=taxa&type=https://datos.iepnb.es/def/sector-publico/medio-ambiente/ifn/Species
https://crafts.gsic.uva.es/apis/virfor/resource?id=Taxon&iri=http://virtualforests.gsic.uva.es/Hybrid
http://virtualforests.gsic.uva.es/SpeciesCASTA_SAT
http://virtualforests.gsic.uva.es/SpeciesCASTA_SAT
https://crafts.gsic.uva.es/apis/virfor/query?id=provenances&taxon=http://virtualforests.gsic.uva.es/SpeciesCASTA_SAT
https://crafts.gsic.uva.es/apis/virfor/query?id=provenances&taxon=http://virtualforests.gsic.uva.es/SpeciesCASTA_SAT

T4.1 Using the CRAFTS API (2/2)

m Get all the arboreta in REINFFORCE

https://crafts.gsic.uva.es/apis/virfor/query?id=arboreta

m Get the information about arboretum ARO1

https://crafts.gsic.uva.es/apis/virfor/resource?id=Arboretum&iri=h
ttp://reinfforce.iefc.net/data/arboretum/ARQ1

m Get the information about provenance
“Castanea Sativa - MEDITERRANEE 741,

France” in arboretum ARQ1

https://crafts.gsic.uva.es/apis/virfor/resource?id=ArbProvInfo&iri=
http://reinfforce.iefc.net/data/arbProvenance/ARQ1-CASTA SAT-
MEDI



https://crafts.gsic.uva.es/apis/virfor/query?id=arboreta
https://crafts.gsic.uva.es/apis/virfor/resource?id=Arboretum&iri=http://reinfforce.iefc.net/data/arboretum/AR01
https://crafts.gsic.uva.es/apis/virfor/resource?id=Arboretum&iri=http://reinfforce.iefc.net/data/arboretum/AR01
https://crafts.gsic.uva.es/apis/virfor/resource?id=ArbProvInfo&iri=http://reinfforce.iefc.net/data/arbProvenance/AR01-CASTA_SAT-MEDI
https://crafts.gsic.uva.es/apis/virfor/resource?id=ArbProvInfo&iri=http://reinfforce.iefc.net/data/arbProvenance/AR01-CASTA_SAT-MEDI
https://crafts.gsic.uva.es/apis/virfor/resource?id=ArbProvInfo&iri=http://reinfforce.iefc.net/data/arbProvenance/AR01-CASTA_SAT-MEDI

T4.1 Resources

m GitHub repository
— https://qgithub.com/gsic-emic/VirtualForests

- Ontologies
- RDF data
— Scripts and auxiliary programs => R script
m SPARQL endpoint (querying)
- URL: https://crossforest.gsic.uva.es/pruebas/sparql/
- Graph: http://virtualforests.gsic.uva.es/

m CRAFTS API

- https://crafts.gsic.uva.es/apis/virfor
— Guide for using the API (upon demand)



https://github.com/gsic-emic/VirtualForests
https://crossforest.gsic.uva.es/pruebas/sparql/
http://virtualforests.gsic.uva.es/
https://crafts.gsic.uva.es/apis/virfor

T4.2 Adaptation of Forest Explorer

m Completed refactoring of Forest Explorer to
simplify consumption of Linked Open Data

— Forest Explorer can now browse forestry data from
Portugal

B Resources
— https://forestexplorer.gsic.uva.es/

- Multiple papers, for example:

m Vega-Gorgojo, G., Giménez-Garcia, J.M., Ordodnez, C., Bravo,
F. "Pioneering Easy-to-Use Forestry Data with Forest
Explorer”, Semantic Web. 13(2):147-162, 2022



https://forestexplorer.gsic.uva.es/

o Nombres cientificos Tesela s5s5 42 166

Provincia de Soria

e & X Area: 139.271,17ha

Filtrando Pinus sylvestris Uso del suelo: Monte arbolado - bosque
Cabida cubierta arbérea: 65.19%

Filtrando Pinus pinaster 0 6 X

Informacién de especies:

- Pinus sylvestris: 30-40%

- Juniperus thurifera: 10-20%

- Quercus pyrenaica: 10-20%

- Pinus pinaster: 10-20%

- Quercus ilex: 0-10%

- Pinus nigra: 0-10%

- Juniperus communis: 0-10%
- Quercus faginea: 0-10%

- Fagus sylvatica: 0-10%

Buscar lugar...

@ Ver provincias Descargar datos

= Co-financed by the Connecting Europe
. Facility of the European Union

forest

Burgos

M ! s

Pinus sylvestris Pinus pinaster TODOS

(A #arboles 54.026.907 (23.5%) 39.770.730 (17.3%) 230.382.031

| Area basimétrica (m2) 1.986.611 (35.3%) 1.607.124 (28.6%) 5.628.995 \

Volumen con corteza (m3) 12.816.998 (43.4%) 8.911.179 (30.2%) 29.533.610

#arboles en inventario 16.212 (35.5%) 14.539 (31.8%) 45.712

#parcelas en inventario 700 (27.5%) 658 (25.9%) 2545

Do we
have time
for a short

; Parcela 420876 A 1
n Provincia de Soria
Pinus Pinus
sylvestris  pinaster TODOS
I #arboles en 19(35.8%) 34 (64.2%) 53
= \ Parcela 420876 A 1 . inventario
Provincia de Soria 7
= . o #arboles/ha 241208 30388 545088
Rl N Pinus sylvestris Pinus pinaster TODOS (44.3%) (65.7%)
&) ) : 5
) | #arboles en inventario 19 (35.8%) 34 (64.2%) 53 2 Area 21,049 30079 55128
#arboles/ha 241,208 (44.3%) 303,88 (55.7%) 545,088 basimétrica (38.2%) (61.8%) . '
y (m2/ha) Arbol 420876 A19
- Area basimétrica (m2/ha 21,049 (38.2%) 34,079 (61.8%) 55,128 e o .
Y { b 4 Volumencon 207,159 314233 521,391 Z:’”s 2 inaster
~ Volumen con corteza (m3/ha) 207,159 (39.7%) 314,233 (60.3%) 521,391 corteza (m3/ha)  (39.7%)  (60.3%) - 20m
5 Diémetro: 254mm

-

Doble click para ir a la parcela




T4.3 LOD extractor for SIMANFOR

m Published a CRAFTS API for accessing the
Cross-Forest dataset

B Resources
- https://crafts.gsic.uva.es/apis/simanfor
— Guide for using this API (upon demand)



https://crafts.gsic.uva.es/apis/simanfor

Virtual Forests
Bordeaux workshop
25-05-2023

Many thanks!

Guillermo Vega Gorgojo
guiveg@tel.uva.es

| M Co-funded by the
I r ' ' O Erasmus+ Programme
of the European Union



mailto:guiveg@tel.uva.es

