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The well-known heterogeneity and fragmentation of data models, formats and controlled vocabularies of envi-
ronmental data limit potential data users from utilising the wealth of environmental information available today
across Europe. The main aim of INSPIRE1 is to improve this situation and give users possibility to access, use
and correctly interpret environmental data. Over the past years number of INSPIRE technical guidelines (TG)
and implementing rules (IR) for interoperability have been developed, involving hundreds of domain experts from
across Europe. The data interoperability specifications, which have been developed for all 34 INSPIRE spatial data
themes2, are the central component of the TG and IR. Several of these themes are related to the earth sciences, e.g.
geology (including hydrogeology, geophysics and geomorphology), mineral and energy resources, soil science,
natural hazards, meteorology, oceanography, hydrology and land cover.

The following main pillars for data interoperability and harmonisation have been identified during the development
of the specifications:

• Conceptual data models describe the spatial objects and their properties and relationships for the different
spatial data themes. To achieve cross-domain harmonization, the data models for all themes are based on a
common modelling framework (the INSPIRE Generic Conceptual Model3) and managed in a common UML
repository.

• Harmonised vocabularies (or code lists) are to be used in data exchange in order to overcome interoperabil-
ity issues caused by heterogeneous free-text and/or multi-lingual content. Since a mapping to a harmonized
vocabulary could be difficult, the INSPIRE data models typically allow the provision of more specific terms
from local vocabularies in addition to the harmonized terms – utilizing either the extensibility options or
additional terminological attributes.

• Encoding. Currently, specific XML profiles of the Geography Markup Language (GML) are promoted as
the standard encoding. However, since the conceptual models are independent of concrete encodings, it is
also possible to derive other encodings (e.g. based on RDF).

• Registers provide unique and persistent identifiers for a number of different types of information items
(e.g. terms from a controlled vocabulary or units of measure) and allow their consistent management and
versioning. By using these identifiers in data, references to specific information items can be made unique
and unambiguous.

It is important that these interoperability solutions are not developed in isolation – for Europe only. This has
been identified from the beginning, and therefore, international standards have been taken into account and been
widely referred to in INSPIRE. This mutual cooperation with international standardisation activities needs to be
maintained or even extended. For example, where INSPIRE has gone beyond existing standards, the INSPIRE
interoperability solutions should be introduced to the international standardisation initiatives. However, in some
cases, it is difficult to choose the appropriate international organization or standardisation body (e.g. where there are
several organizations overlapping in scope) or to achieve international agreements that accept European specifics.

Furthermore, the development of the INSPIRE specifications (to be legally adopted in 2013) is only a beginning of
the effort to make environmental data interoperable. Their actual implementation by data providers across Europe,

1INSPIRE – Infrastructure for spatial information in Europe, http://inspire.ec.europa.eu
2http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
3http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/D2.5_v3.4rc2.pdf



as well as the rapid development in the earth sciences (e.g. from new simulation models, scientific advances, etc.)
and ICT technology will lead to requests for changes. It is therefore crucial to ensure the long-term sustainable
maintenance and further development of the proposed infrastructure. This task cannot be achieved by the INSPIRE
coordination team of the European Commission alone. It is therefore crucial to closely involve relevant (where
possible, umbrella) organisations in the earth sciences, who can provide the necessary domain knowledge and
expert networks.


