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In this talk

1. The Italian National Centre for Soil Mapping
2. Soil Applications and Data

1. The webGIS application
2. About Soil Data
3. Publishing Soil Data as Linked Data
4. AGRIS Implementation (Germoplasm data)
5. Example of SQL code to access Soil Data

3. Soil Vocabularies
1. Models  Integration
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1. Models  Integration
2. Publishing the agINFRA Soil Vocabulary
3. Building the SKOS
4. Linking Soil terms
5. agINFRA Soil Terms Vocabulary uses VocBench 2.1
6. About agINFRA Soil Terms Vocabulary
7. How agINFRA Vocabularies could improve GACS
8. agINFRA Repository uses AllegroGraph WebView 4.11 

4. Our Vision
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The Italian National Centre for Soil Mapping

The Italian National Centre for Soil Mapping 
(CNCP) has for many years developed 
and published soil survey, mapping, and 
informatization methodologies. 

Several thousands of soil observations have 
been stored on a Ms Access database. 
Climatic variables relevant for soil 
evaluation and management were also 
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Climatic variables relevant for soil 
evaluation and management were also 
collected and stored. 

This Information System was the starting 
point to develop:

1) a web-GIS  application for online Italian 
soil data consultation

2) the agINFRA Soil Vocabulary
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Soil Applications and Data

agINFRA EU project - Data 
Infrastructure for 
Agricolture - contributed 
in publishing online Soil 
Data.

Main Soil Features:
European soil regions 

gTIFFgTIFF

CNCP 
Administrator

Client Personal 
computer

CNCP3.0  
database

Desktop GIS software

Feature and raster 
dataset

from ISIS (Desktop-GIS)

to SISI (Web-GIS)
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Data.
To allow online data 

consultation, the 
National database was 
converted from Ms 
Access to PostgreSQL.

Main Soil Features:
European soil regions 
of Italy (1:5.000.000)
Italian soil systems 

(1:500.000)
Soil-typological-units 

Soil profiles

Download formats:
AtomPub, GIF, TIFF, 
GeoRSS, GML, JPEG

KML, OpenLayers,
PDF, PNG, SVG

Service Capabilities:
WCS, WFS, WMS

Shibboleth 
protected 

proxy server

Registered access Free access

Client 
Server

PostgreSQL database

GeoServer

gTIFFgTIFF

Features dataset

European soil regions 
of Italy (1:5.000.000)
Italian soil systems 

(1:500.000)
Soil-typological-units
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The webGIS application

The application 
offers both soil 
and climatic 
information, 
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information, 
related to 
1:500,000 scale 
geography.

https://aginfra-sg.ct.infn.it/sisi
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About Soil Data

Four principal entities organized in several concepts according the INSPIRE model:

1) Soil region (Soil Body 1:5,000,000): 34 regions described by 20 attributes

2) Soil systems (Soil Body 1:500,000): 3358 polygons described by 40 attributes and 
related to Soil typological units by 9727 relations

3) Soil typological unit: 

1412 Derived soil profile; 

4263 Derived Profile Element; 
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4263 Derived Profile Element; 

16 Soil parameters statistic (mean value, standard deviation, frequency) for 82791
measured or modeled data; 

4) Benchmark profile: 

1412 Observed Soil profiles; 

4284 analyzed Soil Profile Elements according 46 soil parameters for  81366
measured or modeled data; 

1747 photos about 834 Observed soil profile
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Publishing Soil Data as Linked Data

D2R is the tool to 
represent soil data 
in RDF format
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Soil (SISI) http://rdf.entecra.it/soilmaps/
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AGRIS Implementation (Germoplasm data)
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Example of SQL code to access Soil Data

SELECT [NOME UNITA] & ", " & [NOME] AS Title, "http://aginfra-sg.ct.infn.it/webgis/cncp/public/static/photos/" & [link_foto] AS Thumbnail, 
"http://aginfra-sg.ct.infn.it/webgis/cncp/public/schedastu/cncp:soil_system/" & [UNITA] & "/" & [sottounita].[S_UNITA] & "?type=pdf" AS URI

FROM ((unita INNER JOIN sottounita ON unita.CODICE_UNITA = sottounita.CODICE_UNITA) INNER JOIN sito_su ON (sottounita.S_UNITA = sito_su.s_unita) AND 
(sottounita.CODICE_UNITA = sito_su.unita)) INNER JOIN Q_FOTO_prima ON (sito_su.numero_osservazione = Q_FOTO_prima.numero_osservazione) AND 
(sito_su.tipo_osservazione = Q_FOTO_prima.tipo_osservazione) AND (sito_su.codice_rilevamento = Q_FOTO_prima.codice_rilevamento)

WHERE (((sottounita.class_wrb) Like "* calcic*")) OR (((sottounita.class_usda) Like "*Calcic*"));

AgrisDerivedSoilProfile

Title Thumbnail URI

Calcic Luvisols of 61.3, fine http://aginfra-
sg.ct.infn.it/webgis/cncp/public/static/photos/Abruzzo\A01P11P1.jpg
http://aginfra-sg.ct.infn.it/webgis/cncp/public/schedastu/cncp:soil_system/61.3LVcc1/1?type=pdf

Calcic Chernozems of 61.3, fine http://aginfra-
sg.ct.infn.it/webgis/cncp/public/static/photos/Abruzzo\SANP31P1.jpg
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sg.ct.infn.it/webgis/cncp/public/static/photos/Abruzzo\SANP31P1.jpg
http://aginfra-sg.ct.infn.it/webgis/cncp/public/schedastu/cncp:soil_system/61.3CHcc1/1?type=pdf

Calcic Kastanozems of 72.2, fine-loamyhttp://aginfra-
sg.ct.infn.it/webgis/cncp/public/static/photos/basilicata\P001.JPG
http://aginfra-sg.ct.infn.it/webgis/cncp/public/schedastu/cncp:soil_system/72.2KScc1/2?type=pdf

…

?
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Soil Vocabularies

• The INSPIRE directive aims to create a European 
Union (EU) spatial data infrastructure. This will 
enable the sharing of environmental spatial 
information among public sector organisations 
and better facilitate public access to spatial 
information across Europe

• agINFRA project adopted EU INSPIRE concept 
scheme to develop a metadata vocabulary for 
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• agINFRA project adopted EU INSPIRE concept 
scheme to develop a metadata vocabulary for 
soil data. 

• INSPIRE is a good starting point for both:
• An RDF metadata vocabulary, as it defines 

entities and attributes / relationships;

• The identification of KOSs that need to be 
published, as it defines “registers” of values.
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Models  Integration
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SISI

INSPIRE

agINFRA

from local Soil 
Vocabulary to the 
agINFRA Soil 
Vocabulary
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Publishing the agINFRA Soil vocabulary
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http://vocabularies.aginfra.eu/soil.html
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Building the SKOS
getting from the 2D database structure to nD SKOS

Table (28) Field (880) Value Term (Alternative) InspireTerm (Preferred) InspireBroaderTerm

Soil_system WRB CH reference soil group (RSG) WRB Reference Soil Group (RSG) Soil Body

sottounita wrb_unità RG reference soil group (RSG) WRB Reference Soil Group (RSG) Derived Soil Profile

sottounita Localita_tipi
ca

Quarto Representative site name site name Derived Soil Profile

sottounita mpro_utile 135 potential root depth potential root depth Soil Derived Object Parameter 
Name

orizz_funzionali mph 8.1 mean soil pH (in water) pH value Soil Derived Object Parameter 
Name

orizz_funzionali mcarb_org 0.75 mean organic carbon 
content

organic carbon content Soil Derived Object Parameter 
Name
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analisi_routinarie phw 8.0 soil pH (in water) pH value Profile Element Parameter Name

analisi_routinarie azoto_totale total nitrogen content nitrogen content Profile Element Parameter Name

analisi_routinarie carbonio_org 0.60 organic carbon content organic carbon content Profile Element Parameter Name

Naming Classes
and Properties

Cleaning up KOS
Using INSPIRE

Linsting all Classes
and Properties

expliciting complexity
(logical gerarchies)

Adding
Controlled lists

1° approximation: 
3 level SKOS

2° approximation 
n level SKOS
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Linking Soil terms

prefLabelEn prefLabelIt exactMatch

WRB diagnostic horizon ORIZZONTE DIAGNOSTICO WRB https://secure.umweltbundesamt.at/soil/en/concepts/SoilCore_47

WRB edition EDIZIONE WRB http://inspire.ec.europa.eu/codelist/OtherSoilNameTypeValue

WRB prefix qualifier PREFISSO WRB https://secure.umweltbundesamt.at/soil/en/concepts/SoilCore_54

WRB suffix qualifier 1° SUFFISSO WRB 2006 https://secure.umweltbundesamt.at/soil/en/concepts/SoilCore_

Expliciting URIs3° approximation 
n level SKOS
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WRB diagnostic material MATERIALE DIAGNOSTICO WRB https://secure.umweltbundesamt.at/soil/en/concepts/SoilCore_48

WRB Reference Soil Group (RSG) UNITA' WRB http://inspire.ec.europa.eu/codelist/WRBReferenceSoilGroupValue

WRB Qualifier Place Posizione dei qualificatori WRB http://inspire.ec.europa.eu/codelist/WRBQualifierPlaceValue

WRB Qualifiers Qualificatori WRB http://inspire.ec.europa.eu/codelist/WRBQualifierValue

WRB Specifiers Specificatori WRB http://inspire.ec.europa.eu/codelist/WRBSpecifierValue

http://inspire.ec.europa.eu/registry
http://lod.nal.usda.gov/nalt/ 
https://secure.umweltbundesamt.at/soil/en/concepts/
http://linkeddata.ge.imati.cnr.it:2020/
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http://artemide.art.uniroma2.it/vocbench2/#Concepts

agINFRA Soil Terms Vocabulary uses VocBench 2.1
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agINFRA Repository uses AllegroGraph WebView 4.11 

http://202.45.139.84:10035/catalogs/fao/repositories/agINFRA#graph
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About agINFRA Soil Terms Vocabulary

1 Topconcept: INSPIRE registry

2 Languages: English/Italian

7 Linked Thesauri: 

Agrovoc; inspire registry; 
lod.nal.usda.gov/nalt; ge.imati.cnr.it; 
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lod.nal.usda.gov/nalt; ge.imati.cnr.it; 
secure.umweltbundesamt.at; 
vocab.getty.edu; resource.geosciml.org

123 Definitions

1 Different URIs

5909 Concepts
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How agINFRA Vocabularies could improve GACS
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1) With new concepts

2) Adding or reviewing 
semantical 
organization to 
present concepts

soil physical properties?
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Our Vision

Some work has been done toward CREA Linked 
Open Data implementation for Germoplasm 
and Soil, other collaborations with 
organizations on Soil Data Interoperability: 
Research Data Alliance, Open Geospatial 
consortium (Soil IE), and…

Why not an applications using CREA Open Data? 
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Why not an applications using CREA Open Data? 
our dream is to see an application that 

implement every sort of data produced in 
CREA.

Smartphones could be used in Soil survey 
because of implementing: GPS, Camera, 
positional sensors (i.e. for slope) and other 
external sensors that could be connected to 
survey environmental data. 
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Thanks for your attention!
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http://abp.entecra.it/
http://soilmaps.entecra.it/


