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This presentation 

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 

The World Reference 
Base for Soil Resources 
(WRB) is the 
internationally 
recognized classification 
system for soils.  

It is commonly used to 
classify soil profiles and 
generate maps of soil 
distribution.  
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The World Resource Base Map of World Soil Resources 
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Example of classified soil maps (on line data)  

WRB (2006) 
Haplic Vertisols (Eutric, Endoskeletic) 
Haplic Cambisols (Eutric) 
Endoleptic Regosols 

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 

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. 
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Implementing soil classification into DBs 

Classification: String or Multiple codes? 
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The problem  

WRB	
  Soil	
  Classifica2on	
  is	
  widely	
  adopted	
  but	
  s2ll	
  
not	
  published	
  in	
  open	
  standards	
  and	
  machine	
  
readable	
  format	
  	
  

-­‐>	
  data	
  ar2ficats	
  using	
  WRB	
  show	
  a	
  wide	
  variety	
  of	
  
structures	
  and	
  approaches	
  to	
  versioning	
  	
  

-­‐>	
  limi2ng	
  proper	
  exchange	
  and	
  integra2on	
  

-­‐> missing	
  Soil	
  Datasets	
  for	
  WRB	
  as	
  LOD	
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Missing Soil Datasets for WRB as LOD 
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Goal of this work 

Propose	
  a	
  way	
  to	
  
publish	
  WRB	
  so	
  that	
  it	
  
can	
  be	
  reused	
  by	
  
informa2on	
  systems	
  in	
  
open	
  formats	
  

	
  RDF	
  and	
  SPARQL	
  to	
  
describe	
  the	
  resources	
  
and	
  query	
  them.	
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Resource Description Framework (RDF) 

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	
  
proper2es	
  and	
  their	
  values.	
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Previous work and limitations 

the vocabulary created within AgINFRA 
project adopted a classical thesaurus-
like structure, which did not reflect 
the faceted structure of WRB: 
compositional rules were missing  
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Assumptions 

WRB	
  is	
  in	
  fact	
  a	
  faceted	
  classifica2on	
  

A	
  composi2onal/faceted	
  approach	
  
associated	
  with	
  vocabularies	
  would	
  
help	
  solving	
  the	
  problem	
  

Separate	
  soil	
  groups	
  and	
  proper2es	
  
from	
  the	
  rules	
  used	
  to	
  combine	
  them	
  
into	
  a	
  descrip2on	
  (classifica2on)	
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current work 

The	
  reusable	
  fragment	
  of	
  the	
  
agINFRA	
  soil	
  vocabularies	
  was	
  
iden2fied	
  and	
  selected.	
  
Composi2onal	
  rules	
  for	
  the	
  WRB	
  
classifica2on	
  were	
  defined	
  and	
  
implemented	
  in	
  k.LAB	
  plaZorm.	
  
Soil	
  data	
  were	
  exposed	
  trough	
  the	
  
Web	
  Feature	
  Service	
  (WFS)	
  standard	
  

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

SoilProfile, SoilSamples, SpectralLibrary, Soil_Regions 
 http://93.63.35.107:8080/geoserver/web 
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e.g. Haplic Vertisols (Eutric, Endoskeletic) 

Parsing	
  and	
  valida2on	
  
(with	
  composi2onal	
  

rules)	
  
Conceptualiza2on	
  

Domain	
  ontology	
  =	
  
formaliza2on	
  of	
  the	
  logical	
  

constraints	
  in	
  WRB	
  

CREA.WRB	
  authority	
  

Annotating soil data through the WRB authority 

WRB Authority Vocabulary 
…, Haplic, Vertisol, Eutric, Endoskeletic,  
…, 

Haplic Vertisols (Eutric, Endoskeletic) 

Takes	
  a	
  string	
  	
   Returns	
  a	
  concept	
  	
  

Soil	
  data	
  annotated	
  with	
  strings	
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Next steps 

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  
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Conclusions  

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. 
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