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1. Introduction

 TRAFAIR: Understanding traffic flows to improve air quality
 European project co-financed by the Connecting Europe Facility 

of the European Union
 Project Nr. 2017-EU-IA-0167 (Nov 2018 – Oct 2020)

 10 partners based in 6 cities from 2 European countries
 4 universities, 2 research centres
 3 public administrations
 1 regional in-house providing company
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 Design and develop the necessary infrastructure to 
estimate the pollution level on urban scale

 Test the infrastructure in 6 European cities of different 
size

 Sub-goals:

 Provide real-time monitoring of air pollution in the 
city on an urban scale 

 Develop an air quality forecasting service based on 
the weather forecasts and the urban traffic flow 

 Publish monitoring and forecasting air quality and 
traffic data as open data 

 Develop applications for end-users and public 
administrations



www.trafair.euFocus of this work

 Publication of Open Data
 Monitoring data

 Low cost sensor data
 Coarse urban air pollution maps in semi-real time

 Forecast maps
 Dispersion maps of pollutants

 Given the spatial character of data, it was clear that Spatial 
Data Infrastructures  (SDI) could provide the necessary 
technology for the management/publication of data

 However, publication through typical SDI services compliant 
with OGC is not enough for Open Data
 Data must be registered in Open Data portals
 TRAFAIR data should be visible through the European Data 

Portal (EDP)
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 Propose a workflow for the publication of Open Spatial 
Data

 Desirable features:

 Automate as much as possible the generation of 
metadata without human interaction

 Adopt a metadata model compatible with both the 
Open Data domain and the spatial domain
 Use of GeoDCAT-AP

 Provide a solution based on Open Source software 
packages
 GeoServer:  management of spatial data

 CKAN: platform for deploying Open Data portals
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2. A metadata profile for Open 
Spatial Data

 Metadata model alternatives
 ISO 19115: traditional metadata for geographic 

information datasets and services
 large and complex model, whose automation is complicate

 DCAT: Data Catalogue vocabulary proposed by W3C 
for the description of Open Data

 DCAT-AP: European Application Profile of DCAT for 
public sector datasets

 GeoDCAT-AP: extension of DCAT-AP for geographic 
information
 Easily accepted in Open Data software
 Designed to assure compliance with European INSPIRE 

directive for establishing a spatial information infrastructure 
in Europe (and ISO 19115)
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 Light adoption of GeoDCAT-AP

 Use mostly core properties (direct binding with ISO 19115-
INSPIRE)

 All properties compatible with DCAT-AP

 All elements editable with CKAN software
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3. Workflow for the publication of 
Open Spatial Data

FeatureType / 
Coverage

1. Ingestion of layers in spatial data 
warehouse

Updated spatial data 
warehouse

2. Publication of layers as OGC services

OGC 
WMS/WFS/WCS

3. OGC metadata harvester

GeoDCAT-AP
Metadata 4. Ingestion of metadata in local Open 

Data server

Updated local Open 
Data server

5. Harvesting of metadata by intermediate 
Open Data portals and European Data Portal

Updated upper- level 
Open Data servers
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3.1. Ingestion of layers in spatial 
data warehouse

 We have developed specific software in Java and R languages to 
ingest layers in GeoServer

 Feature types (monitoring observations)

 Coverages (interpolation of observations, predictions based on a 
Lagrangian model for dispersion of pollutants)
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3.2. Publication of layers as OGC 
services

 During the ingestion of layers, we can setup GeoServer to 
provide access to some layers through OGC services

 In the TRAFAIR case

 Feature Types are downloaded through a Web 
Feature Service (WFS)

 Coverages are downloaded through a Web Coverage 
Service (WCS)

 In addition, some layers 
(coverages, traffic models
, …) are also available as 
maps through a Web 
Mapping Service (WMS)
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 Metadata is harvested from OGC services through its GetCapabilities
operation

 Python program using OWSLib package to retrieve GetCapabilities

 For each WCS/WFS layer we generate one Dataset and one Distribution

 A second optional distribution if the layer is rendered through a WMS

GeoServer OWSLib CKAN GeoDCAT-AP 

featureType/name, coverage/name layerName extra:identifier Dataset/dct:identifier 

featureType/title, coverage/title contents[layerName].title title Dataset/dct:title 

featureType/description, cover- 

age/description (software in step 1 
introduces predefined descriptions 

according to name patterns) 

contents[layerName].abstract notes Dataset/dct:description 

 (”series” for OGC services with temporal dimen- 
sion, or “dataset” without temporal dimension) 

extra:dcat type Dataset/dct:type 

 (default language proposed in step 3) extra:language Dataset/dct:language 

 (default INSPIRE data themes and ISO 19115 topic 
categories proposed in step 3) 

extra:theme Dataset/dcat:theme 

(some default keywords are automatically 
introduced by GeoServer) 

contents[layerName].keywords tags Dataset/dcat:keyword 

(computed automatically by GeoServer) contents[layerName].boundingBoxWGS84 extra:spatial Dataset/dct:spatial 

(start date and end date are automatically 
updated by GeoServer) 

contents[layerName].timepositions extra:temporal start + 
extra:temporal end 

Dataset/dct:temporal 

  extra:issued (automatically in- 

serted with first ingestion in 
CKAN) 

Dataset/dct:issued 

  extra:modified (automatically 
updated with every update of a 
dataset in CKAN) 

Dataset/dct:modified 

 (default provenance proposed in step 3) extra:provenance Dataset/dct:provenance 

 (default INSPIRE conformance and coordinate ref- 
erence system proposed in step 3) 

extra:conforms to Dataset/dct:conformsTo 

(contact information is directly 
introduced by administrators at GeoServer 
configuration page) 

contents[layerName].provider.contact. organization extra:publisher name Dataset/dct:publisher 

contents[layerName].provider.contact.name + con- 
tents[layerName].provider.contact.email 

extra:contact name + 
extra:contact email 

Dataset/dcat:contactPoint 

(OGC service URL generated automati- 
cally by GeoServer) 

(OGC service URL) resource:url Distribution/dcat:accessURL 

featureType/name, coverage/name layerName resource:name Distribution/dct:title 

featureType/serviceConfiguration, 
coverage/serviceConfiguration 

(“wfs”, “wcs” or “wms” according to OGC ser- 
vice type) 

resource:format Distribution/dct:format 

 (default licence proposed in step 3) resource:license Distribution/dct:license 
 (default rights proposed in step 3) resource:rights Distribution/dct:rights 
 (default resolution proposed for project datasets) resource:description Distribution/dcat:description 
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3.4. Ingestion of metadata in local 
Open Data server
 Our Python program transforms the information retrieved in the previous step 

into a dictionary with the required items to construct a dataset and its associated 
resources, which can be ingested through the REST API of CKAN

 We select the appropriate tags to assure that GeoDCAT-AP RDF can be generated 
with ckanext-dcat plugin

GeoServer OWSLib CKAN GeoDCAT-AP 

featureType/name, coverage/name layerName extra:identifier Dataset/dct:identifier 

featureType/title, coverage/title contents[layerName].title title Dataset/dct:title 

featureType/description, cover- 

age/description (software in step 1 
introduces predefined descriptions 

according to name patterns) 

contents[layerName].abstract notes Dataset/dct:description 

 (”series” for OGC services with temporal dimen- 
sion, or “dataset” without temporal dimension) 

extra:dcat type Dataset/dct:type 

 (default language proposed in step 3) extra:language Dataset/dct:language 

 (default INSPIRE data themes and ISO 19115 topic 
categories proposed in step 3) 

extra:theme Dataset/dcat:theme 

(some default keywords are automatically 
introduced by GeoServer) 

contents[layerName].keywords tags Dataset/dcat:keyword 

(computed automatically by GeoServer) contents[layerName].boundingBoxWGS84 extra:spatial Dataset/dct:spatial 

(start date and end date are automatically 
updated by GeoServer) 

contents[layerName].timepositions extra:temporal start + 
extra:temporal end 

Dataset/dct:temporal 

  extra:issued (automatically in- 

serted with first ingestion in 
CKAN) 

Dataset/dct:issued 

  extra:modified (automatically 
updated with every update of a 
dataset in CKAN) 

Dataset/dct:modified 

 (default provenance proposed in step 3) extra:provenance Dataset/dct:provenance 

 (default INSPIRE conformance and coordinate ref- 
erence system proposed in step 3) 

extra:conforms to Dataset/dct:conformsTo 

(contact information is directly 
introduced by administrators at GeoServer 
configuration page) 

contents[layerName].provider.contact. organization extra:publisher name Dataset/dct:publisher 

contents[layerName].provider.contact.name + con- 
tents[layerName].provider.contact.email 

extra:contact name + 
extra:contact email 

Dataset/dcat:contactPoint 

(OGC service URL generated automati- 
cally by GeoServer) 

(OGC service URL) resource:url Distribution/dcat:accessURL 

featureType/name, coverage/name layerName resource:name Distribution/dct:title 

featureType/serviceConfiguration, 
coverage/serviceConfiguration 

(“wfs”, “wcs” or “wms” according to OGC ser- 
vice type) 

resource:format Distribution/dct:format 

 (default licence proposed in step 3) resource:license Distribution/dct:license 
 (default rights proposed in step 3) resource:rights Distribution/dct:rights 
 (default resolution proposed for project datasets) resource:description Distribution/dcat:description 

 



www.trafair.eu
Example of steps 1-4
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3.5. Harvesting of metadata by intermediate 
Open Data portals and European Data Portal

 This step is beyond the scope of the TRAFAIR project. 

 Our local CKAN servers include the installation of ckanext-
dcat plugin 

 This allows the publication of datasets metadata as 
RDF in compliance with DCAT-AP vocabularies

 We assume that upper-level portals are based on CKAN 
technology (or have a similar mechanism for the 
harvesting of subscribed lower level catalogs)

 The ckanext-harvest plugin of CKAN allow to harvest 
the contents of different types of catalog sources

 Most regional/national portals based on DCAT interact 
with lower-level CKAN servers through its catalog end-
point to retrieve contents as RDF
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4. Deployment of Open Data in 
Zaragoza, Santiago and Modena
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An example of the harvesting 
process (I)
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An example of the harvesting 
process (II)
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An example of the harvesting 
process (III)
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An example of the harvesting 
process (IV)
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An example of the harvesting 
process (V)
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 We have proposed the workflow for the publication of 
Open Spatial Data that solves jointly 3 challenges:

 the automatic generation of metadata from the 
GetCapabilities responses of OGC services 

 the generation of DCAT-based metadata

 the synchronized publication of data and metadata

 We have demonstrated how GeoDCAT-AP metadata can 
be applied in a real use case to describe more specifically 
spatial data than other more general metadata 
vocabularies based on DCAT

 This workflow can be customized to other projects dealing 
with spatial data that must be publicly accessible
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 Lessons learned
 Not all GeoDCAT-AP guidelines to fill metadata elements 

could be followed by local Open Data portals because they 
must comply with constrained profiles of DCAT-AP imposed 
by national governments
 Instead of INSPIRE data themes (i.e. “atmosphere” and 

”environment facilities”), local portals must choose a theme 
from a national controlled vocabulary

 Some elements are not allowed in national profiles (e.g. 
dct:provenance)

 Future work
 Integrate software as a new plugin of CKAN, or as an 

extension of ckanext-spatial
 Evaluate quality of generated metadata through different 

methods (e.g. EDP Metadata Quality Assessment 
methodology)
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