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The spatial data retrieved from WMS are static images, so it’s hard to 

conduct spatial analysis and further applications. In this study we seek 

approaches to enrich the functionalities of WMS by using ontologies 

and visualization techniques. 

1 Motivation 

(1) WMS of geological maps themed on rock ages; 

(2) An ontology of geological time scale (i.e., for rock age concepts) ; 

(3) An animation to visualize the ontology; 

(4) Functions for interactions between the  ontology, the animation 

and WMS map layers.  

2 Methods & materials 

2.1 Model and encode the ontology 

(1) Model the ordinal hierarchical structure 

of geological time scale; 

(2) Collect definitions of geological time 

concepts from  reliable sources; 

(3) Encoded in RDF/OWL. 

Enriched functions for spatial data (1) 

(1) Get style information of rock ages from a WMS map 

layer; 

(2) Load the style information into the animation; 

(3) In the animation, show nodes of rock age concepts 

from the style information while hide others. 

Enriched functions for spatial data (2) 

(1) Click a node in the animation; 

(2) Filter out map features of a single rock age 

concept, or together with its sub-concepts; 

(3) The animation refers to the ontology for inter-

relationships between rock age concepts. 

Mesozoic only 

Mesozoic with 
sub-concepts 

Ontologies and visualization techniques are functional to enrich the 

WMS for geoscience maps. Further developments will consider end 

user needs and a case study can be conducted.  

4 Conclusions & future works 

The current functions enrich WMS on two parts: 

(1) Spatial data: The animation can be used as a control panel to 

filter out certain spatial features of rock ages on a WMS map 

layer; 

(2) Attribute data: The program can recognize rock age term(s) in the 

WMS records, retrieve annotations from the ontology and show 

them on the user interface.  

3 Experiment & results 

Filtering out  
Geospatial 

features 

“Carboniferous”: 
An example concept  
in the ontology  

Enriched functions for attribute data  

(1) Click a polygon in the WMS map layer and 

obtain rock age descriptions; 

(2) The program will recognize the rock age 

term in the description, retrieve annotations 

from the ontology and show them on the 

user interface. 
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