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Geospatial data are increasingly available

• Increasing availability of geospatial data is coming to us:

– Efforts of improving the availability of geospatial information from authorities;

– Increasing amount and sorts of volunteered geographic information (VGI).

• This leads to more analyses and visualisation of data from several different sources. To 
enable this, we need homogenous data as well as proper integration methods. 



Semantic Web technologies and Linked Data

• Semantic Web (Web 3.0) - a way of linking data between 
systems or entities that allows for rich, self-describing 
interrelations of data available across the globe on the 
web.

• The term was coined by Tim Berners-Lee for a web of 
data. Some proponents argue that applications in 
industry, biology and human sciences research have 
already proven the validity of the original concept.

• Linked Data paradigm is a method of publishing 
structured data so that it can be interlinked and become 
more useful through semantic queries. 



Semantic Web technologies and Linked Data

• The application of Semantic Web technologies and 
Linked Data has developed considerably in the last 
decade in geospatial domain as they address several 
challenges of e.g. data integration, reuse, semantic 
interoperation and knowledge formalisation.

• NMAs are investigating the potential of linked data and 
some of them have started releasing authoritative 
geodata as linked open data.



INSPIRE Linked Data



Ordnance Survey Linked Data



Study 1 (finished)

Synchronising geometric representations for map mashups 

using relative positioning and Linked Data



Current map mashups

• Created by simply overlaying 
thematic layer on a base map

• The levels of detail between 
thematic layer and base map 
are barely synchronised and 
this raises geometric 
inconsistencies and 
sometimes confusing for web 
map users.
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Linked Data-based relative positioning

• Relative positioning utilises
features in the base map



Ontologies



Outcome

Advantages:

• Automatic update (persistent URIs 
are a key)

• Self-adapting in other contexts 
(interlinked RDF geodata)

• Reduce the time of real-time 
generalization

• Unlocked potential for spatial 
analysis

• In SDI, if one provides geospatial 
data in Linked Data, then others 
could link their data to the 
reference data





Study 2 (ongoing)

Towards knowledge-based geovisualisation

using Semantic Web technologies: 

a knowledge representation approach coupling ontologies and rules



Geovisualisation is knowledge-intensive

Geovisualisation:

• A fundamental and core application of GIS

• Knowledge-intensive for both providers and users:

– For providers to derive sensemaking and cartographically satisfactory applications

– For users to make sense of the visualised data

• Current solutions, e.g. SLD, lack semantics.



Knowledge-based geovisualisation

Geovisualisation involves knowledge in a 
number of aspects:

• Cartographic scale

• Portrayal

• Geometry source (can be distributed in the 
environment of Linked Data)



Cartographic scale

• Data are modelled in INSPIRE 
draft 2D building vocabularies

• Metadata are in GeoDCAT-AP

• The scale is defined at 
GeometrySet level 



Data portrayal

• Conditional portrayal is prevalent 
based on e.g. attribute, spatial, 
scale

• Using rules to model the 
conditional portrayal rule

• Use SPIN (SPARQL Inferencing 
Notation) rules:

– Handles the negation as 
failure semantics

– Easy to be integrated with 
GeoSPARQL



Portrayal rule example



Geometry source(s)

• Linked Data brings up the 
opportunity of integrated 
visualisation

• For different applications and 
under different conditions, 
different geometry sources can be 
used



Case study – Swedish heritage building map

• Study area: centre Stockholm

• Data sources: 

– Heritage building data (points) from Swedish national heritage board

– NMA data (multi-scale polygons)

• Semi-automatic Interlinking (overlap with manual check)

• Portrayal rules are based on ages

• Use detailed geometry in large scales, and coarse geometry in small scales (has not 
been fully implemented) 





Discussion

• This work could potentially form a web of knowledge for geovisualisation, which 
facilitates the transfer, share and reuse of such knowledge.

• Such web of knowledge for geovisualisation can be a visualisation enablement layer 
for the geospatial Linked Data.

• Such knowledge base can be used for outreaching geovisualisation knowledge to other 
domains where geovisualization is useful.



Future study

• This would be case study of using Semantic Web for data integration and 
visualisation/cartographic knowledge outreaching. 

• One such ongoing case is the visualisation of cycling level-of-service indexes.




