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Main Objective 

 
 
 
 
 

 

 

DSI - Digital 

Service 

Infrastructure 

First European KG(s) on 

water consumption, 

pollution and health data 

(e.g., diseases 

dissemination) 

Contributing to 



Main requirements 

Modular framework for 

sustainability of KGs creation 

management and access  

Use of FAIR principles for 

knowledge discovery, data 

integration, sharing and reuse   

Decentralized paradigm 

adoption for sustainability and 

rightholdership maintenance 

Compliance with (semantic) 

web standards as well as EU 

directives, vocabularies, etc.. 



Existing data architectures 



WHOW Toolkit Architecture 



Pluggable knowledge graphs with WHOW Toolkit 

Extendable 
with your data 

Mapping-
based plug-in 

Almost zero 
coding 

required 

Virtual access: no duplication and rights kept 



Technical challenges 

• Integrating and harmonising heterogeneous data sources 

(see also semantic challenges) 

 

• Combining and harmonising APIs implemented according to 

different principles and paradigms (REST, SOAP, 

Component-based, etc.) 

 

• Providing access to virtual KGs 

 

• Supporting knowledge discovery  

 

• Ensuring data rightsholdership 

 

• Dealing with big data (also dynamic data coming from 

external data sources such as Copernicus) 

 



Watercourse 

and Type 
Location/Geometry Station 

Sample 

Date 
Observed 

Parameter 
Observed 

Value / 

Indicator 

River water bodies monitoring dataset - Lombardy Region 



Groundwater monitoring dataset - Lombardy Region 

Location Geometry Station? 
Sample 

Date 

Observed 

Parameter 

Observed 

Value / 

Indicator 
Observed 

Parameter 



National Tidal Network dataset - ISPRA 

Station Time 
Observed 

Parameter 

Observed 

Value 
Time 



Inland waters monitoring dataset - Friuli Venezia Giulia 
Region 

Location Geometry 

Sample 

Date 
Observed 

Parameter 

Observed Value 

/ Indicator 
Watercourse, Type 

and characteristics 



Groundwater monitoring dataset - Umbria Region 

Station 
Time 

Observed Parameter and 
Observed Value 

Geometry 

Watercourse, types and 
characteristics 

Watercourse name 



Modelling patterns 

Location - Geometry 

 

 

 

 

 

Observation - Measure 



Modelling patterns 

Indicator - Metric - Parameter 

 

 

 

 



Existing ontologies 
CLV-AP_IT (Core Location 

Vocabolary - Italian Application 

Profile) based on  
• European Core Location Vocabulary  

• INSPiRE Address data model 
 

IoT-AP_IT (Internet of Things - 

Italian Application Profile) based 

on 
• Semantic Sensor Network 

• INSPIRE Observation / Measure data 

model 
 

ISPRA ontologies aligned with 

the Italian ones 
 

Location - Geometry 

 

 

 
 

 

 

Observation - Measure 



Existing ontologies 

Indicator-AP_IT (Indicator 

Ontology - Italian Application 

Profile) linked to 
• IoT-AP_IT for real time observations 

that contribute to create data 

sources on which compute indicators 
 

ISPRA ontologies aligned with 

the Italian ones 

 
 

Indicator - Metric - 

Parameter 

 

 

 
 

 

 



Required specializations (?) 

Location - Geometry 

 

 

 

 

 

 

Observation - Measure 

Types of watercourses 

Definition of a specific controlled 

vocabulary aligned with GEMET 

and Italian registries system (?) 
https://www.eionet.europa.eu/gemet/en/group/

4125 

https://registry.geodati.gov.it/dbgt/0401 

https://registry.geodati.gov.it/dbgt/0402 

 

Specialisations for CAS number 

and other data types (?) 

Definition of a specific controlled 

vocabulary for chemical 

parameters?  
 



info@whowproject.eu 

 

andrea.nuzzolese@istc.cnr.it 
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