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* 
* Biodiversity and ecosystems data are very heterogeneous 

and need to be better managed for improving the actual 
scientific knowledge.  

 
* Semantic approaches provide a promising way to capture 

rich representations of data in ways that afford maximum 
interoperability and detailed description for re-use.  

* A Semantic Approach can be used to facilitate the discovery 
and integration of ecological data 



* 
* Different Semantic Approaches has been proposed in the last 

years:  
* OBOE (MADIN et al., 2006)   

* SERONTO (WERF et al., 2009) 

* ENVO, The Environment Ontology (Buttigieg et al., 2013) 

* OGC O&M Model (Cox, 2013) 

* … 



* 

Measurement Entity 

Characteristic Measurement 
Standard 

Domain 

any 

hasValue	(1:1)	

real 

hasPrecision	(0:1)	

Context 

usesStandard	(1:1)	ofCaracteristic	(1:1)	

ofContext	(0:n)	

hasEntity	(0:n)	
Observation 

hasMeasurement	(0:n)	hasObservation	(0:n)	

hasObservation	(0:n)	

hasCaracteristic	(0:n)	

Protocol 

usesProtocol(1:1)	



* 
DATASETS 

 
 Darwin Core 

ABCD 

CSV 

RDBMS 

LIFEWATCH DATA PORTAL 

Dataset 
Mapping 

Basic 
Metadata 
Search 

Advanced 
Data 

Search 

Thesauri 

Geospatial 
Search 

REST API 
Inference 

Search 
(SPARQL) 

VIRTUAL LAB 
Tools 

 
R Studio 

Taverna Workbench 
ARCGIS Suite 

… 
 
 Services 

SERVICE LAYER 
ESB (Search) API REST Cleaning ETL 

Ontology ETL Inference  Engine 

Legacy Scientific Data  

GBIF	WoRMS	PESI	
….	

Persistence Layer 

LW	RDBMS	 LW	NO-SQL	
Staging	Area	

LW	NO-SQL	
Cleaned	Data	

LW		
Triple	Store	

External Providers 

….	



“Ceratoneis 
closterium” 

* 

LW NO-SQL LW R-DBMS 

LW Triple Store 

ANNOTATION 
PIPELINE 

Observation Phytoplankton 
Of Entity 

Organism 

In the Domain 
Alimini Lakes 

Of GeographicalContext 

2018-01-30 
Of TemporalContext 

Measurement 
(1) 

Measurement 
(2) 

Measurement 
(3) 

Has Measurement 

Has Measurement Has Measurement 

TaxonName 

TaxonNamingStandard 
(taxon Name from LW GNA)   

Has Value Of Characteristic 

Uses Standard 

“Prolate Spheroid + 
2 Cylinders” Shape 

Phytoplanton Traits Thesaurus 

Has Value Of Characteristic 

Uses Standard 

SEMANTIC 
MODELING 
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