Achieving interoperability of spatial data
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The use of spatial data from a variety of sources is usually still problematic due to a lack of interoperability. A number of activities address this issue, but mostly without any or with insufficient co-ordination among each other. 

Three important initiatives in this context are GEOSS, INSPIRE and GMES. They share commonalities, including their focus on environmental policy support, their use of spatial data, their coverage of Europe (or more), and their reliance on advanced technology and infrastructure that are needed for their implementation. At the same time however, each initiative follows its own timeline and approach for technical development, thereby risking to evolve into separate, incompatible services and not profiting from the benefits of a common approach.
The GIGAS project promotes the coherent and interoperable development of the GEOSS, INSPIRE and GMES initiatives through their concerted adoption of standards, protocols, and open architectures. One of the topics addressed by the projects is "data harmonisation and semantic interoperability", or "data interoperability" in short. Data-related interoperability issues can be separated into two levels:

· interoperability on the semantic level

· interoperability on the syntactic level

In a first step, the approaches to the topic within GEOSS, INSPIRE, and GMES, the standards organisations (OGC, ISO/TC 211 and CEN/TC 287) and selected European research projects were analysed. Data interoperability has many facets and requires agreements on many aspects. Therefore the analysis distinguishes individual aspects relevant for the topic, the so-called data interoperability components:
· Terminology

· Reference model

· Architectural support for data interoperability

· Rules for application schemas and feature catalogues

· Application schemas

· Ontologies

· Spatial and temporal aspects

· Coordinate referencing and units of measurement model

· Identifier management

· Object referencing

· Multi-lingual text and cultural adaptability

· Data transformation model / guidelines

· Portrayal

· Maintenance of information about geographic data

· Publication of information about geographic data

· Metadata for discovery, evaluation and use

· Maintenance of data

· Data & information quality

· Delivery of data

· Consistency between data

· Multiple representations

· Data capturing rules

· Conformance

· Governance

· Extension points

The analysis compares the different approaches in the initiatives and projects with respect to these data interoperability components. The main goal of this comparative analysis is to put a focus on a better understanding and better mechanisms for the reuse of data across initiatives. Therefore, the opportunities for interoperability are considered mainly from the background of two relevant scenarios: the reuse of European data in a global context and a cross-initiative scenario where an application accesses data from the different initiatives in parallel.

As a result, several opportunities for interoperability are identified and the key issues and recommendations from the analysis are listed in the following:

· Common foundation:  For cross-initiative interoperability general agreements on the data interoperability components would be helpful.

· Coherent thematic view: Where a theme / domain is relevant for multiple initiatives the relevant data specification(s) should be developed in a collaborative way. 

· Research agenda and testbeds: Currently available operational technologies generally require detailed agreements and harmonised data specifications. Looser approaches e.g. based on ontologies, can be applied to bridge differences and support semantic interoperability. However, these technologies are not considered sufficiently mature to be used in an operational context.

· Infrastructure components: For a sustainable approach, we need more than documents, i.e. operational components such as controlled vocabularies or on-line access to various registries that facilitate the (re-)use of common data-related resources.

· Strategy for evolution: Maintenance processes and approaches to backwards compatibility need to be analysed across initiatives to identify if and how interoperability can be achieved on a sustainable basis, not only at a specific point in time.

· Technology independence: The infrastructure(s) should be designed to be able to outlive any particular technology. Therefore, the specifications should be implementable in different technologies. For example, it should be possible to support different encodings / representations as well as to use spatial data in different architectural styles, e.g. service- and resource-oriented architectures.

· Education, capacity building, and training: The approach to architectural coherence is based on multiple architectural layers. In order to gain acceptance in the various communities and prepare them, capacity building is essential.

These results of the analysis have been discussed in January 2010 with key stakeholders from GEOSS, INSPIRE and GMES as well as from the standards organisations and projects co-funded by the European Union. The conclusions have generally been supported by the participants. The next step is to continue to discuss the results within the relevant communities, including the INSPIRE and European SDI community, and to work with these communities towards implementation of the recommendations.
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