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This presentation

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

1. Soil classification and soil data
2. The problem

3. Previous work

4, Current work

5. Next step
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The World Reference Base for Soil Resources

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

The World Reference
NP Base for Soil Resources
(WRB) is the

internationally
recognized classification
system for soils.

S It is commonly used to
classify soil profiles and
generate maps of soll

@ @ World Soil Information @?@

4 ! distribution.
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The World Resource Base Map of World Soil Resources

L’Abate

Dominant Soils

[ Acrisols, Alisols, Plinthosols (AC) Il Chernozems, Phaeozems (CH) Il Histosols, Gleysols (HS)
[ Albeluvisols, Luvisols {AB) [ Cryosols {CR) ] Kastanozems, Solonetz (KS)
] Andosols (AN) [ Durisols (DU} [ ] Leptosols, Regosols (LP)
I Anthrosols (AT) [l Ferralsols, Acrisols, Nitisols (FR) [ Leptosols, Cryosols (LR)
[ Arenosols (AR) [ Fluvisols, Gleysols, Cambisols (FL) [ Lixisols (LX)

[ Calcisols, Cambisols, Luvisols {CL) [ Gleysols, Histosols, Fluvisols {(GL) [ Luvisols, Cambisols {(LV)
[ Calcisols, Regosols, Arenosols {CA) [ Gypsisols, Calcisols (GY) Bl Nitisols (NT)

] Cambisols (CM) Histosols, Cryosols (HR) Phaeozems (PH)

[] Waterhodies Steep lands

NLimit of aridity /.7 Country boundaries

25/06/13
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ORNTEm

Planosols {(PL)

Plinthosols (PT)

Podzols, Histosols (PZ)
Regosols (RG)
Solonchaks, Solonetz (SC)
Umbrisols (UM)

Vertisols {VR)

Glaciers (gl)

Projection Flat Polar Quartic
© FAQ/EC/ASRIC, 2003




Example of classified soil maps (on line data)

L’Abate

Opening Soil Data through Semantics and Linked Data Vocabularies

C )} @ soilmaps.entecra.it/webgis/sisi/map.html Y| w LT

WRB (2006) Cnep CRA-

Centro Nazionale Cartografia Pedologica

Haplic Vertisols (Eutric, Endoskeletic) = .
Haplic Cambisols (Eutric) oo | g

(=)=3 CLIMATICAL RASTER

<«  Main map

4 (4 Zoom In (2 Zoom Out|@ Info| € Clear Selection

1:272989

. (=] ANNUAL RAINFALL
Endoleptic Regosols ST e AU AR TEUPERATURE
=] JHUMIDITY INDEX
=](_)SOIL ARIDITY INDEX
=](_) SOILTEMPERATURE 50 CM
. =] JHUGLIN INDEX Results
2Isoi st_code:484CAFL616050
=)@/ SOIL SYSTEM UNIT &4 st_sreg:62.3
E st_id:190089
=/@solL sYSTEM shape_area:216920554.060
=]|()SOIL REGION st_descr_e:low and high mountain with high
(=155 ADMINISTRATIVE BOUNDARY \ gradient or steep and low mountain with
e - medium gradient, locally karstic and with
=]JPROVINCE subparallel drainage pattern on mainly
=] JREGION limestone, anhydritic or chalky covered by
- - broadleaved woodlands
59 REGION OR PROVINCE MAIN TOWN st._soils:Profondic Luvisols of 62.3, fine
=] URBAN AREAS soil_leg_en:Lfo
=] ) PROVINCE MAIN TOWN EoRSuRE
=](_JREGION MAIN TOWN » SOIL TYPOLOGICAL UNITS:
(=< Base Layers F 62.3CMeud 5

5‘ )OpenStreeMap
E‘ )Google Street

=@ Google Hybrid
E)CHILL 1km

=1 )DEM 1km

Segnala un errore nella mappa

IS5V
aginfra-sg.ct.infn.it/webgis/cncp/public/#

https://soilgrids.org

http://webarchive.iiasa.ac.at/Research/LUC/External-World-soil-database/HTML/
http://soilmaps.entecra.it/webgis/sisi/map.html
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The WRB classification structure

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

At the first level, the Reference Soil Groups (RSGs), classes
are differentiated according to characteristic soil features
produced by primary processes.

At the second level (RSGs with qualifiers), soil features
resulting from secondary soil- forming processes are used
to further specify the primary characteristics.

The classification system allows for the combined use of a set
of principal and supplementary qualifiers (qualifiers, either
with prefixes or suffixes). This mechanism allows for a very
precise characterization and classification of individual soil
profiles.

25/06/13 ]
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Implementing soil classification into DBs

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies
Survey code Type Number
FILTER
BFJS |+|P|~|1 STU =
sec. 1 IZI e e USDA Typic I?ndoaguepts very-fine. . . . STS EI
WRB  Calcari Fluvic Gleysols Sulfidic (Protosalic, Protovertic, Clayic) LCofSS E]
mc-nmcrmmcs| SURFACE c-umcraumc;| asou.ocv| QUALITIES || CLASSIFICATION
Classification ord s.ord.  grgup.  s.gup.  textf. miner.  react.  temp. activ. others
il]E] v| 1AQ [+ | IAQEN || AA [+]134,] 34 (] 12[.] 16[+] 4[+] [+]
USDA: | Typic Endoaquepts very-fine, mixed, nonacid, mesic, semiactive
sdit.| 2 [v| unit GL [v| Ifeval fv [w| Idlevel ca [v| IVievel sf [v| prefix ™
WRB: | Calcari Fluvic Gleysols Sulfidic (Protosalic, Protovertic, Clayic)
wifix]l | ce |v| =mffix2 | qv |v| =sffx3 qz [/
Notes () Soil description form () Analysis form () Experimental plot ) Data quality control
Pedoclimate
Udometric regime: Xeric
Termometric regime: | Thermic
insert date  4/27/2015 2:44:20 PM , modify date  2/16/2016 £:33:58 PM

Classification: String or Multiple codes?
25/06/13 I
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The problem

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

WRB Soil Classification is widely adopted but still
not published in open standards and machine

readable format

-> data artificats using WRB show a wide variety of
structures and approaches to versioning

-> |limiting proper exchange and integration

->missing Soil Datasets for WRB as LOD
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Missing Soil Datasets for WRB as LOD

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

=x=datahub Damsets  Orgniatiors  About  Blog Hob
The easy way to get, use and share data

4 / Datasets

Y Organizations

Add Dataset
ltalian National In... (2) X

soil
Y Tags
rdf-format (2) 2 datasets found for "soil" Order by: = Relevance :
rdf 2) Organizations:

lod (2) ltalian National Institute for Environmental Protection and Research, ISPRA (lstituto Superiore per la
format-rdf (2) Protezione e la Ricerca Ambientale) x

country-italy (2)
soil-consumption (1) ISPRA - Soil Consumption Indicators in ltaly
dati.isprambiente.it - ISPRA Linked Open Data - Soil Consumption Indicators in Italy - a view in the

hydrogeological ins... (1) administrative divisions of the country (regions/provinces/municipalities)....
consumo-suolo (1) pi/spargl | n-triple | example/rdf+xml
Y Formats ISPRA - Mitigation measures in ltaly for national soil protection

dati.isprambiente.it - ISPRA Linked Open Data - Mitigation measures in Italy for national soil protection

example/rdf+xml (2) . —
oxam-u

api/sparql (2)

25/06/13
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L’Abate

A directory of information services and datasets in agriculture

Opening Soil Data through Semantics and Linked Data Vocabularies
Browse datasets

National Soil Database representative Soil Systems geography
Posted on : 16/12/2014 Ag-Events Application Profile
Owner:

Consiglio per la Ricerca e la sperimentazione in
Agricoltura (CRA) - Centro di ricerca per
l'Agrobiologia e la Pedologia (ABP)

Domain: Agriculture - General/All

Type of data: Soil profiles Soil maps Soil data Displaying 1- 6 of 6

Click to access dataset The RING considers datasets only those services that expose data in a machine-processable form (see
You need 3 client for the protocol: FTP/ here). Services can expose data in various forms: as downloadable files, as feeds, as protocols
dounioad endpoints etc. For each service, details about datasets are displayed on the right.

starting from the most recently registered [ RSS |
You can do a simple free-text search or you can use the Filters
on the left and on the right to search using advanced criteria.

Soil and climate GeoDataBase of Italy
Posted on : 16/12/2014

Owner:

Consiglio per la Ricerca e la sperimentazione in
Agricoltura (CRA) - Centro di ricerca per
l'Agrobiologia e la Pedologia (ABP)

Domain: Agriculture - General/All

Type of data:

Soil profiles Soil climate regimes Soil

maps Soil data Soil research data

Click to access dataset
You need a client for the protocol: FTP /

download

Soils as cultural heritage in Italy

Posted on : 16/12/2014 CGeographic Information - Metadata XML
Owner:

Consiglio per la Ricerca e la sperimentazione in
Agricoltura (CRA) - Centro di ricerca per
l'Agrobiologia e la Pedologia (ABP)

Network(s): AGINFRA

Domain: Economics and Policy

Type of data: Soil profiles Soil data

Click to access dataset
You need a client for the protocol: FTP/

download

Soil Information System of Italy

Posted on : 16/12/2014 CGeographic Information - Metadata XML
Owner: Simple Knowledge Organization System
Consiglio per la Ricerca e la sperimentazione in
Agricoltura (CRA) - Centro di ricerca per
l'Agrobiologia e la Pedologia (ABP)

Network(s): AGINFRA

Domain:

Geographical and Regional Information

Type of data: Soil profiles Soil maps Soil data

25/06/13
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Click to access dataset
You need a client for the protocol: REST (any

type)




Goal of this work

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

Propose a way to
publish WRB so that it
can be reused by
information systems in
open formats

User Interface & Applications

Trust '
RDF and SPARQL to Sharb :D“:; ’ e
describe the resources

Data interchange:
and query them. - o
URI/IRI '

CONFERENZA GARR 2016 30 NOVEMBRE - 2 DICEMBRE 2016, FIRENZE
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Resource Description Framework (RDF)

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

RDF Model and Syntax: exposes the structure of
the RDF model, and describes a possible syntax.
RDF Schema: exposes the syntax for defining
schemas and vocabularies for metadata. RDF
triples are composed of subject, predicate and
object.

Through RDF triples they represent
the resources, their classes and
properties and their values.

25/06/13
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Previous work and limitations

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

C {t @ artemide.art.uniroma2.it/vochench2/#Concepts ? % W LT :

Signed in as aginfra ( Publisher | - | ): agINFRA_Soil_Terms || Global data management || | Administration || | AboutVocBench | | % 4™, English ¢ 5 RSSfeed .- Preferences () Help  (0) Signout

vocBench VERSION 2.4.2 [Build 20160530] (DEVELOPMENT)

Exactword § Go | Advanced search

Properties = Schemes Validation  History
Concepts |2/ |+ = «E*E* 1% () Show URI [_| Show non-preferred @ World Reference Base for Soil Resources (WRB) (en) (] Show inferred and explicit | Show/h
© g WRB Roference Sol Group (RSG) (en); UNITA' DEL Tern (1) Definition (0) _ Auribwie (0) _ Relasonsnip (@) [/ IU)) Note(0) Image(0)  Scheme(1) Hierarchy
WORD REFERENCE BASE (it)

+ | Add new alignment

skos:broadMatch —  http:/finspire.ec.europa.eu/featureconcept/SoilBody

@ Acrisols (en)
@ Albeluvisols (en)

@ Alisols (en
fen) — | http:/flod.nal.usda.gov/nalt’216301

skos:exactMatch
@ Andosols (en) — | hitp:/ivocabularies.aginfra.eu/soil

@ Anthrosols (en) -
skos:narrowMatch — | http:/finspire.ec.europa.eu/document/WRBSpec/
@ Arenosols (en)

@ Cailcisols (en) e

o camtee o the vocabulary created within AgINFRA
project adopted a classical thesaurus-

@ Cryosols (en)

like structure, which did not reflect

@ Ferralsols (en)

o Fusicl o the faceted structure of WRB:
compositional rules were missing

@ Greyzems (en)

Legend [I] Proposed [l Validated [l Published [l Revised [B] Proposed deprecated [Jl] Depracated Show more o
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Assumptions

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

WRB is in fact a faceted classification

A compositional/faceted approach
associated with vocabularies would
help solving the problem

Separate soil groups and properties
from the rules used to combine them
into a description (classification)
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current work

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

/fo\ Cncp ) N g
\ Q@ Centro Nazionale Cartografia Pedologica
,,,,,,, T :

Home

The reusable fragment of the
agINFRA soil vocabularies was
identified and selected.
Compositional rules for the WRB
classification were defined and
implemented in k.LAB platform.

Soil data were exposed trough the
Web Feature Service (WFS) standard

(S0 8088¥NANS

agINFRA Soil Controlled Vocabulary
http://soilmaps.entecra.it/en/soilcontrolledvocabulary.html

gggggggggggggggg

SoilProfile, SoilSamples, SpectralLibrary, Soil Regions
http://93.63.35.107:8080/geoserver/web

25/06/13
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Annotating soil data through the WRB authority

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

ESoil data annotated with stringsj

e.g. Haplic Vertisols (Eutric, Endoskeletic) Haplic Vertisols (Eutric, Endoskeletic)

Takes a string Returns aconcept

\ 4

Parsing and validation

CREA.WRB authority (with compositional *| Conceptualization
rules)
?
| -
WRB Authority Vocabulary 4 )
..., Haplic, Vertisol, Eutric, Endoskeletic, Domain ontology =
ey formalization of the logical
constraints in WRB
U J
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Next steps

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

While the software components of the work
reported is near-final state, some issues
remain before complete applications can
be implemented

A phase of testing is taking place within the
K.LAB platform, after which the source
code of the WRB parser will be advertised
as an independent service for use also
within projects not related to k.LAB

25/06/13 ]
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Conclusions

L'Abate Opening Soil Data through Semantics and Linked Data Vocabularies

WRB vocabulary is aspected to become an
“authority list” of concepts, to be reused
by a variety of third party applications.

The use of WRB authorities, in conjunction
the compositional grammar implemented
in K.LAB will allow for the annotation of
diverse data sources in an unambiguous
and machine actionable way.

25/06/13
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Thanks! CHOoE
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We acknowledge the support of the 7th FP agINFRA project in previous work. The work
described was performed with time donated by the authors.
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