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Abstract. Environmental concerns have become increasingly important to all sectors of society, 
but especially to sectors working directly with environmental preservation. Environmental area 
characterization requires the knowledge on natural resources and the understanding of their 
interactions and correlations. In this article we present our views on the need to add semantic 
knowledge to improve the recovery process and increase sharing of data and information on 
Spatial Data Infrastructures. 

Introduction 
The rapid evolution of the World Wide Web prompted the development of a whole new class of 
information systems with different architecture from their predecessors. This movement is 
spreading to spatial information systems, allowing users to search, view, combine, query, and 
analyze spatial data over the Internet (Athanasis et al., 2008). 

Dissemination and sharing of spatial data sets from different backgrounds can undergo a huge 
expansion if supported by a computing environment in which data is shared freely and in an 
integrated way. Davis et al. (2005) argue that this is not the current reality, in which access to 
information has been one of the greatest difficulties of every researcher, user, developer or 
specialist who deals with computational representations of space. One solution to minimize this 
problem is to use Spatial Data Infrastructures (SDI), enabling cooperation and sharing of data 
(Maguire and Longley, 2005). 

The open and distributed character of SDI is nevertheless an aggravating factor in recovery and 
sharing of geospatial data and information (Athanasis et al., 2008). In general, search for 
services in a SDI is mainly based on keywords, spatial coordinates, thematic or temporal 
classification. With the search result the user can access the data to view or download it, analyze 
metadata or start a new search. This approach has a number of difficulties, especially for 
inexperienced users, who may not know which keywords to use, how to fill out properly query 
forms, or define the number of criteria to use (Hochmair, 2005).  

Such limitations in knowledge recovery can become more difficult for complex searches, for 
instance, in environmental data searches. The knowledge about the produced data must 
therefore be available to researchers in order to allow them to analyze the characteristics and 
interactions of these elements.  

Position 
Taken these questions into account, we sought a new methodology to recover and share 
geospatial knowledge, which, together with the issues arising from the interaction between SDI 
components, is a central theme of the Geospatial Semantic Web (Egenhofer, 2002). Thus, 
besides the actual data, users need semantic information on these data, which becomes possible 
by transforming SDI into a broader infrastructure. We will contribute to this debate by 
proposing an enhanced SDI with analysis patterns and domain ontologies. This new mechanism 
is being called Geospatial Knowledge Infrastructure (GKI) (Abdelmoty, 2007). Our position is 
based on results obtained from recent work on knowledge reuse through the integration of 



  

analysis patterns and domain ontologies (Silva, 2008a, Silva, 2008b, Silva, 2008c and Tavares, 
2008). Next, we will discuss two points that are relevant to the debate. 

(1) Knowledge Reuse 
Fowler (1997) defines a pattern as: “An idea that has been useful in one practical context and 
will probably be useful in others”. Reuse of analysis patterns is proposed in other application 
domains. According to Lisboa et al. (2002), geographical application domains can benefit from 
a pattern-based approach, since several sets of geographical phenomena are recurrent in many 
applications. 

Ontologies are written as a set of definitions of formal vocabulary, establishing properties to 
enable knowledge reuse, preventing rework or rediscovery of equivalent terminology (Guarino, 
1998). 

Numerous approaches with the use of ontologies have been proposed within the context of SDI. 
Athanasis et. al (2008) argue that ontologies can be used within the context of SDI to facilitate 
discovery and sharing of knowledge. 

Furthermore, the use of ontologies is one of the most promising mechanisms to achieve 
semantic interoperability among geographical data sources within  a SDI (Lutz, 2008). 
However, the development of integration mechanisms based on analysis patterns and ontologies 
with metadata would make a more comprehensive SDI, allowing not only data recovery, but 
also helping designers from several organizations and sectors of society to reuse patterns for 
conceptual modeling of geographic databases (Silva et al., 2008a). 

(2) Sharing Knowledge 
Technological and semantic compatibility are interesting for all participants of a geographic 
data sharing initiative (Kok, 2005). The Open Geospatial Consortium (OGC) coordinated one of 
the most recent initiatives to promote interoperability, proposing patterns for the use of services 
in geographic information sharing (Nogueras-Isso et al., 2005). 

Silva et al. (2008b) describe a Geospatial Knowledge Infrastructure (GKI) architecture for 
sharing data and metadata on the Antarctic ecosystem. The approach presented in this project 
emphasizes knowledge reuse stored in different forms, such as: (1) data, (2) theories, (3) 
methodologies, (4) software and (5) models, which may be related to each other. The proposed 
architecture was specified in a generic way and can be extended and used in other SDI such as 
the environmental context of the Amazon. 

Conclusion 
In this work, we presented some important issues so that the knowledge produced by a 
community may be available to users, researchers and others, allowing them to analyze these 
elements' characteristics and interactions. This will not be an easy task, because in addition to 
gathering competence from different disciplines, one has to produce mechanisms that are 
influenced by ontologies in the process of discovery and sharing of information in an SDI. 
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