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Plethora of Data

 Data coming from Internet Of Thing (IoT) Nodes

 Sensor networks (e.g. environmental monitoring stations)

 Smartphones

 Data coming from Crowdsensing mechanisms

 e.g. data collected from Social Media feeds

 Data coming from available international/national/regional databases

 Data coming from Satellite networks

 Data coming from environmental scientists/research institutes

 Analysis results

 Forecasting

 Environmental models
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How to exploit the available data?

Need for efficient and user friendly data 
aggregation schemes and tools

Need for commonly accepted representation 
models

Need for techniques for easily interlinking available 
data

Need for techniques for evaluating the data quality

Need for scalable mechanisms for data 
management and processing

Need for reasoning over the available data

Need for getting insights via analytics

Need for data scientists!
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Sensors Registration and Data aggregation 

mechanisms
 Lightweight machine-to-machine (M2M) 

communication protocols

 Need to support various communication standards

 Low power communication characteristics (e.g. 
Zigbee, 6LowPAN)

 LightweightM2M is to develop a fast deployable 
client-server specification to provide machine to 
machine service.

 Device Management (Device 
registration/Bootstrapping/Device 
configuration/Firmware update/Monitoring 
and Statistics)

 Publish/Subscribe mechanisms for data 
collection

 Publish information based on set of topics

 Consume information based on registration in 
specific topics
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FIWARE Context Broker Overview

 Register context producer applications, 
e.g. a temperature sensor within a room

 Update context information, e.g. send 
updates of temperature

 Being notified when changes on context 
information take place (e.g. the 
temperature has changed) or with a 
given frequency (e.g. get the 
temperature each minute)

 Query context information. The Orion 
Context Broker stores context information 
updated from applications, so queries 
are resolved based on that information.
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FIWARE Context Broker Publish/Subscribe 

Mechanisms
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Data modeling and representation

Applicable to 

many 

environmental 

specific 

domains

Semantic 

Sensor 

Network 

Models



Semantic Models for Water Observations Data

 OGC WaterML: WaterML 2.0 is a standard information model for the 

representation of water observations data, with the intent of allowing the 

exchange of such data sets across information systems. 

 provide a common exchange format for hydrological time-series

 build on existing standards like GML and Observations & Measurements

 provide the option to fully store information including information regarding quality, 

validity/interpolation, and remarks

 GeoSciML version 4.0 is a data transfer standard for geological data - from basic 
map data up to complex relational geological databases.

 INSPIRE Groundwater Model: describes two basic elements: 

 the rock system (including aquifers, dependent on the geological condition) and 

 the groundwater system (including groundwater bodies), completed by 

hydrogeological objects (such as water wells)
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OGC WaterML Specification
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Hydro Ontology for Water Data

MARSOL Lavrion Workshop, Athens, 16 – 18 March 2016



Open and Linked Data
 Open Data: publish available data usually represented in commonly used 

formats

 Linked Data: link data among different datasets

 LinDA FP7 project, http://linda.epu.ntua.gr/, http://linda-project.eu/

http://linda.epu.ntua.gr/
http://linda-project.eu/


Linked Data Analytics through LinDA



Health Impact of Air Pollution in Urban Areas
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Health Impact of Air Pollution in Urban Areas
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Health Impact of Air Pollution in Urban Areas

PM2.5 affect health more than PM10

Chr. Respiratory , Cardiovascular, 
Cerebrovascular , Brain, nervous system 

Cancers are the diseases that are mostly 
correlated with Air pollution

Air Pollution due to 
transportation 

activities affects 
more  human 

health than energy 
production & 

industry sectors

Combination of PM2.5 that come from 

transportation emissions and GDPpc, predicts 
even better the mortality instances

Air pollution mostly 
affects elderly 

people 70+ 
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Reasoning over Semantic Modeled Data –

Rule Engine and Production Rule System

Municipal water 

management solution

- identification of faults, 

alarms;

- manage water 

distribution;

- adapt pricing policies 

(smart grid oriented 

concepts)
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Improving Energy Efficiency in Smart Buildings 

through Behavioural Change

ENTROPY H2020 Project, 

http://entropy-project.eu/

http://entropy-project.eu/


Water Data Management in SUBSOL

 Data collection per considered installation site

 Data from IoT nodes

 Data from meteo stations

 Data from crowdsensing mechanisms

 SUBSOL Knowledge Base

 Data Visualisations and Analytics Toolkit

 dashboard available per installation site

 support of set of data mining algorithms

 exploitation of linked data technologies where considered 
beneficial

 Water Management Solutions Market Place

 comparisons among installations

 dissemination of best practices

 products/services market place
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Thank your for your attention!

Contact: azafeiropoulos@ubitech.eu
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