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   1. Introduction
   ===============
   The Infrastructure for Spatial Information in Europe (INSPIRE)
   initiative intends to trigger the creation of a European geographic
   information infrastructure that delivers to the users integrated
   geographic information services. These services should allow the users
   to identify and access geographic information from a wide range of
   sources, from the local level to the global level, in an
   inter-operable way for a variety of uses. The target users of INSPIRE
   include policy-makers at European, national and local level and the
   citizen and his organisations.
   The term geographic or spatial information infrastructure denotes the
   relevant base collection of technologies, policies and institutional
   arrangements that facilitate the availability of and access to spatial
   data [2]. Hence INSIRE addresses both technical and non-technical
   issues, ranging from technical standards and protocols, organisational
   issues, data policy issues including data access policy to the
   creation and maintenance of geographic information layers for a wide
   range of themes, starting with the environmental sector.
   The INSPIRE initiative will set the framework for the gradual creation
   of a harmonised geographic information infrastructure, supporting
   policy-makers in Europe. It will take the form of a Community
   framework legislative act. Although initially focussing on
   environmental policy needs, the initiative is cross-sectoral and will
   be gradually extended as other interested Commission services
   participate.
   Successful implementation of the INSPIRE initiative would contribute
   to reach the objectives set out in the European Commission’s White
   Paper on European Governance1. It would help the European Commission
   to establish more coherence in its policies by better integrating the
   common territorial dimension. This will also help to improve policy
   co-ordination, an issue that is identified by the Community
   Sustainable Development Strategy2 as part of a new approach to
   policy-making. It will allow better participation by presenting
   information in a clear, understandable way at national and local
   level. Finally, it will help to make European governance more
   effective by supporting the evaluation of future impact and past
   experience for EU policies.
   A legislative measure should not impose duties to do what cannot be
   done3, and there is no indication that is would not hold true for
   INSPIRE as well. In the process that shaped INSPIRE evidence
   accumulated that the cultural and technological developments in the
   Member States and Accession Countries have reached a stage where they
   are able to support and implement the concepts envisioned by INSPIRE
   with reasonable effort and within a reasonable timeframe. At the same
   time the willingness of public and private organizations of the Member
   States to collaborate in the process of drafting the supporting
   documentation for INSPIRE is an indication that the usefulness and
   importance of INSPIRE is recognized.
   There are common principles that give direction to the realisation of
   INSPIRE’s aim [4]:
     * 
       Data should be collected once and maintained at the level where
       this can be done most effectively;
     * 
       It should be possible to combine seamlessly spatial information
       from different sources across Europe and share it between many
       users and application;
     * 
       It should be possible for information collected at one level to be
       shared between all the different levels, detailed for detailed
       investigations, general for strategic purposes;
     * 
       Geographic information needed for good governance at all levels
       should be abundant under conditions that do not refrain its
       extensive use;
     * 
       It should be easy to discover which geographic information is
       available, fits the needs for a particular use and under which
       conditions it can be acquired and used;
     * 
       Geographic data should become easy to understand and interpret
       because it can be visualised within the appropriate context
       selected in a user-friendly way.
   In order to bring these principles to fruition, an architecture is
   called for that deploys interoperable services that will help to
   produce and publish, find and access, and eventually, use and
   understand geographic information over the internet across the
   European Union and Accession Countries. The term architecture is
   understood as the models, standards, technologies, specifications, and
   procedures used to represent, transform and generally accommodate the
   integration, maintenance and use of information in digital format.
   But characterizing the boundary conditions for such an architecture in
   the European context as challenging would be an understatement.
   Diversity of cultural settings, of language, and of technological
   development call for an approach that respects on the one hand the
   identified need to improve efficiency, expressed so well by the common
   principles, and on the other hand the subsidiarity principle, without
   forgetting that the re-use of architecture components already in place
   within some Member States should be exploited as much as possible.
   The goal must therefore be to catalyse the creation of loosely coupled
   cooperative infrastructure for accessing and distribution of
   information products online. INSPIRE, according to its common
   principles, envisages a distributed network of databases, linked by
   common standards and protocols to ensure compatibility and
   interoperability of data and services. Each information source is
   managed by custodians with the expertise, incentive, and operational
   capacity to maintain the database to the standards required by the
   community and committed to the principles of custodianship.
   The remit of the Architecture and Standards (AST) Working Group is to
   take a clear position on the architecture and the supporting standards
   to be proposed for the future INSPIRE infrastructure considering all
   the territorial levels, from local to global.
   The objective of this Position Paper is to come to a suite of
   recommendations that the AST Working Group beliefs should be
   considered for inclusion in the legislative framework. In pursuing
   this objective, the paper presents a generic Architecture model,
   provides details about the components that constitute the
   architecture, and pinpoints the standards that need to be utilized in
   order to warrant the interoperability that allows the discovery and
   sharing of geographic information.
   The organisation of the paper is as follows. Clause 2 focuses on the
   architecture model which is recommended for use within INSPIRE, and
   provides details about the components. Clause 3 is on Standards and
   describes the administrative mechanisms to maintain the INSPIRE
   standards and specifications, and identifies the initial set of
   standards that will be compliant with the INSPIRE standards. Clause 4
   is concerned with the implementation of the architecture and
   standards. Clause 5 provides considerations as far as alternatives are
   concerned. Clause 6 (on impact analysis) is followed by the summary of
   recommendations (clause 7) and risks and obstacles (clause 8).
   2. Architecture
   ===============
   2.1 Reference Model
   -------------------
   The architecture envisioned by AST deploys interoperable services that
   will help to produce and publish, find and access, and eventually, use
   and understand geographic information over the internet across the
   European Union and Accession Countries at local, national, and
   European levels.
   It is underlined that the goal is a loosely coupled cooperative
   infrastructure for accessing and distribution of information products
   online. INSPIRE, according to its common principles, envisages a
   distributed network of databases, linked by common standards and
   protocols to ensure compatibility and interoperability of data and
   services. Each database is managed by custodians with the expertise,
   incentive, and operational capacity to maintain the database to the
   standards required by the community and committed to the principles of
   custodianship.
   Figure 2.1 shows a generic architecture reference model that allows to
   describe any spatial data infrastructure. In this model, which is
   introduced to have a common understanding of the technical aspects of
   spatial data infrastructures, a distinction is made between four major
   groups of components: user applications, geo-processing and catalogue
   services, catalogues, and content repositories [1]. The term component
   refers to a group of technically similar functionalities within the
   architecture.
   User applications are the software usually seen by users; they may be
   general-purpose interfaces for query and viewing, a tool for database
   administrators, or analytical applications. Geo-processing and
   catalogue services may process user queries, draw maps from data,
   regulate access, perform payment operations, and extract and send data
   to a user application. Content repositories provide data (geospatial
   and none). Finally, the catalogues allow clients and services to find
   out what repositories or services are available and appropriate for
   their use. The catalogues, together with the catalogue services, make
   up the heart of INSPIRE’s architecture.
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   Figure 2.1. The architecture reference model for INSPIRE. A
   distinction is made between four major groups of components within the
   architecture: user applications, geo-processing and catalogue
   services, catalogues, and content repositories (After Digital Earth
   Reference Model).
   As stated earlier, Fig. 2.1 is a generic model for any spatial data
   infrastructure. At the moment some Member States already have one or
   more components of the architecture model in place. Typically all the
   components are tailored to a specific geographical region. Examples
   are the regional spatial data infrastructure in North Rein Westphalia,
   Germany (GDI NRW), or the initiatives taking shape in the Netherlands.
   As a matter of fact, until now the typical conception and use of
   spatial data infrastructures is limited in terms of geographic
   extension.
   INSPIRE’s vision goes further and foresees that each of the component
   identified in Fig. 2.1 can partake to different geographic and
   administrative realms. Figure 2.2 visualizes this concept by giving a
   hypothetical example. In the example, an analysis application
   developed for one of the Directorate Generals makes use of
   geo-processing services offered by a SME in Belgium. These services
   query French and Italian catalogues for the latest information about a
   specific border region. The geo-processing service then uses these
   data for the analysis, combines it with related information from
   EUROSTAT, and serves the results back to the officer in charge.
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   Figure 2.2. Hypothetical example that shows that the components of the
   architecture supporting INSPIRE can reside in different geographical
   areas and in many different organizations.
   Subsection 2.2 will explain the meaning of the terms used in Fig. 2.1
   and shows the relation with current standardisation initiatives in the
   field of geospatial data.
   2.2 Components
   --------------
   2.2.1 User applications
   There are different users of the geospatial data that can be
   identified in the INSPIRE vision. These can be segmented into the
   following main groups:
     * 
       Governments and Administrations (institutions of the European
       Union, National, Regional and Local);
     * 
       Critical infrastructure providers, including transport, health,
       emergency services, and utilities (water, telecommunications, gas,
       electricity);
     * 
       Research and development (Universities, Public & Private
       Institutes, Application Developers for IT systems, etc.);
     * 
       Commercial & Professional End Users ( Tourism, Value-added
       Resellers, etc.);
     * 
       Non Governmental Organisations, education and not-for-profit
       organisations;
     * 
       Citizens and the general public.
   The initial focus of the INSPIRE initiative is on the users at Member
   State level that are involved in the implementation of European Union
   legislation. These users work for governments and administrations at
   EU, National, and local level and require consistent and harmonized
   reference and environmental data. The infrastructure should allow them
   to reduce the costs associated with the implementation of the
   legislation.
   The users at European Union level include those institutions that
   validate the implementation of regulations and agreements. Examples
   include European Commission DG Environment, DG EUROSTAT, DG
   Agriculture, DG Regional development, and the European Environment
   Agency. Table 2.I contains a non-exhaustive list of EU policies to
   which INSPIRE will contribute.
   Table 2.I. Policies and conventions to which INSPIRE contributes.
         Environmental policies/6EAP:
         Water Framework Directive
         CBS – Habitats directive
         Forest protection from Atmospheric pollution
         Nitrate directive
         Landfill directive
         Sewage sludge directive
         Waste framework directive
         Incineration directive
         Air quality directive /CAFE
         IPPC
         Bathing water directive
         SEA directive
         EIA directive
         Strategy ICZM
         Sustainable Development Strategy
         Soil protection strategy (draft)
         Communication on planning and Environment
         environmental liability (white paper)
         Conventions:
         UN Climate Change
         UNEP Regional Seas
         UN Desertification
         UN Biological diversity
         European landscapes
         Other sectoral policies:
         C. Agriculture Policy
         C. Structural Policies
         C. Transport policy
         Enlargement
         Research FP (Env, SD)
   The citizen will be a user of the geographic and environmental
   information accessible through the infrastructure. Many people will be
   unconscious users of geographic information. They will not be GI
   literate and use for instance post codes and place names to retrieve a
   report, a video, or a picture of the place of interest. The citizen
   represents the general interest audience.
   Policies will be adopted which stimulate the provide sector as
   value-adders to reference data held by public bodies. Commercial
   organisations will use the infrastructure to get access to these data,
   and to publish their products.
   Examples of international bodies using INSPIRE in the future are the
   United Nations, and non-governmental organisations. Also the Global
   Spatial Data Infrastructure initiative will link to INSPIRE.
   It has been decided that priorities should be given to the following
   (generic) uses:
     * 
       find geographic information,
     * 
       view geographic information,
     * 
       access the information,
     * 
       translation of queries and/or results of queries, and
     * 
       e-busines.
   Finding geographic information requires a discovery and access service
   for geospatial information. Within the geospatial community various
   names have been assigned to this concept; examples are "catalogue
   services" (OpenGIS Consortium), "Spatial Data Directory" (Australian
   Spatial data Infrastructure), and "Clearinghouse" (U.S. FGDC).
   Although they have different names, the goals of discovering
   geospatial data through the metadata properties they report are the
   same. These services will be referred to as "catalogue services" [2].
   The components needed for finding geographic information will need to
   be implemented in the Member States by 2005.
   Viewing geographic information over the internet is also referred to
   as Web Mapping. It includes the presentation of general purpose maps
   to display locations and geographic backdrops, as well as more
   sophisticated interactive and customizable mapping tools. The
   intention of online or Web Mapping is to portray spatial information
   quickly and easily for most users, requiring only map reading skills.
   [2] OpenGIS Web Map Server (WMS) specifications offer a way to enable
   the visual overlay of complex and distributed geographic information
   (maps) simultaneously, over the Internet. This information is
   accessible to the user usually in the form of a picture displayed on
   the screen. The architecture components needed to make viewing
   possible shall be in place by 2006. Generally the viewing
   functionality is not suited for further automatic analysis.
   To do more with the data than viewing, access is needed to the data.
   In fact, a clear distinction is made between viewing and accessing GI.
   In many cases viewing thematic data against some form of reference
   data may be sufficient. However, there will be cases that the user of
   the infrastructure needs to have access to the geospatial data
   themselves. Access to data over the internet can take shape in various
   ways. Some SDIs transmit data via e-mail; others serve the data
   through what the OpenGIS Consortium calls a Web Feature Server. The
   components needed for accessing information must be in place by 2007.
   Translation of queries and/or results of queries - Multi-lingual
   support to INSPIRE is a must. Thesauri and translation services will
   have to be considered in order to support users in queries and
   understanding of the geographic information being viewed or accessed.
   Gazetteers and place names are part of this topic.The architecture
   must foresee services that implement these requirements by 2007.
   e-business - Data policies and legal issues will not exclude
   private/public partnerships, and commercial exploitation of geographic
   information will be a possibility envisioned by INSPIRE. The
   components needed to support e-business should be implemented by 2007.
   Please note that the deadlines are a minimal requirement, and is must
   be understood that Member States can implement the requirements sooner
   if they wish. This has consequences for the INSPIRE Guidelines and
   Best Practice for Architecture and Standards which are discussed in
   subclause 3.1.
   Table 2.II shows the relationship between the identified uses and the
   breakdown in different types of applications.
   Table 2.II. Uses and applications.
   Use
   Application
   Requirements / description
   General purpose:
   2005
   Publisher application
   Enables publishers of thematic and reference data to announce their
   data. Gives access to database registry and maintenance functionality,
   metadata management, etc.
   1. Find geographic information:
   2005
   Search application
   Support of a discovery and access service for geospatial information
   is known variously within the geospatial community as "catalogue
   services" (OpenGIS Consortium), "Spatial Data Directory" (Australian
   Spatial data Infrastructure), and "Clearinghouse" (U.S. FGDC).
   Although they have different names, the goals of discovering
   geospatial data through the metadata properties they report are the
   same. These services will be referred to as "catalogue services." [2]
   Search clearinghouse sites using map interface, with place names, key
   words, etc. Should envision future implementation of translation
   services. Figure 2.3a and 2.3b show an example of how an EU gateway
   might look like. Viewing of metadata. Open questions: What data is
   visible for query? Should data sample be available? Will there be
   controlled lists of key-words / thesauri?
   2. View geographic information:
   2006
   Viewer application / citizen/ general interest application
   General interest application that allows viewing key thematic layers.
   The key service is the Web Mapping Service.
   Analyst application
   More advanced; viewing and combining different thematic layers.
   Interface to combine layers, to display results of queries.
   Statistical analyses.
   3. Access to geographic information:
   2007
   Data access application.
   Selection of (geographic subset of) dataset based on metadata; user
   identification and access control options; language selection. Format
   selection. Packaging and delivery options (data send via e-mail,
   accessible though an http link, other internet-based options.)
   4. Translation of queries and/or results of queries:
   2007
   (not a separate application, but multi-lingual options will be
   incorporated in user interfaces)
   5. e-business:
   2007
   e-business application
   Data policies and legal issues will not exclude private/public
   partnerships, and commercial exploitation of geographic information
   will be a possibility envisioned by INSPIRE. WPOS (Web payment and
   ordering service), payment models. License agreements.
   
   a.
   Figure 2.3. Example of how the search application window may look
   like. The example is based on the FGDC gateway. a) Search based on
   geographic area and time period. b) Search based on keywords.
   
   b.
   Figure 2.3 (Cont’d). Example of how the search application window may
   look like. Example based on FGDC gateway. a) Search based on
   geographic area and time period. b) Search based on keywords.
   2.2.2 Geoprocessing and catalogue services
   ISO/IEC TR 14252 and ISO 19119 define service as a distinct part of
   the functionality that is provided by an entity through interfaces. In
   normal English, this could be translated into something like “a
   collection of operations, accessible through an interface, that allows
   a user to evoke a behaviour of value to the user”. Note that all the
   services in this subsection refer to web-services (based on www and
   http protocols). Table 2.III lists the services that can be deducted
   from the uses and applications described in the previous sections.
   Table 2.III Relation between Uses, Applications, and Services.
   Use, application
   Required services
   Comments
   1. Find geographic information:
   Search application
   Catalog service (find data)
   2. View geographic information:
   Viewer application / citizen/ general interest application
   Gazetteer service
   Catalog service (find data)
   Web Mapping Service
   Web Coverage Service
   19112 GI - Spatial referencing by geographic identifiers
   19117 GI - Portrayal
   19128 GI - Web Map server interface
   Analyst application
   Gazetteer service
   Catalogue service (find data)
   Catalogue service (find services)
   Web Mapping Service
   Web Coverage Service
   Geoprocessing services
   19107 GI - Spatial schema
   19108 GI - Temporal schema
   19109 GI - Rules for application schema
   19111 GI - Spatial referencing by coordinates
   19116 GI - Positioning services
   19123 GI - Schema for coverage geometry and
   functions
   19118 GI - Encoding
   3. Access to geographic information:
   Data access application
   Web Feature Service (WFS)
   Authentication service
   Coordinate transformation service
   19125-1 GI - Simple feature access - Part 1: Common
   architecture
   ISO 19111 GI - Spatial referencing by coordinates
   4. Translation of queries and/or results of queries:
   Translation service
   Gazetteer
   Service chaining
   5. e-commerce:
   e-Commerce application
   Payment service
   Service chaining
   6. General purpose:
   Publisher application
   Management services
   19115 GI - Metadata
   19107 GI - Spatial schema
   19110 GI - Methodology for feature cataloguing
   19111 GI - Spatial referencing by coordinates
   19112 GI - Spatial referencing by geographic identifiers
   19115 GI - Metadata
   19123 GI - Schema for coverage geometry and
   functions
   19125-1 GI - Simple feature access - Part 1: Common
   architecture
   19128 GI - Web Map server interface.
   Summarizing the above and taking into account the priorities of the
   uses, the following services need to be taken into account:
     1. 
       Catalog service (find data)
     2. 
       Catalog service (find services)
     3. 
       Map service (WMS)
     4. 
       Coverage service (WCS)
     5. 
       Feature service (WFS)
     6. 
       Gazetteer service
     7. 
       Coordinate transformation service
     8. 
       Authentication service
     9. 
       Web Pricing and Ordering Service
   2.2.3 Catalogues
   Geospatial data that are stored for use in local databases can often
   be used in external applications once they are published. In the GSDI
   Cookbook, the concepts and implementation of geospatial data
   catalogues are presented as a means to publish descriptions of
   geospatial data holdings in a standard way to permit search across
   multiple servers.
   Geospatial data catalogues are discovery and access systems that use
   metadata as the target for query on raster, vector, and tabular
   geospatial information. Metadata is the information and documentation,
   which makes data understandable and sharable for users over time
   (ISO11179 Annex B). Indexed and searchable metadata provide a
   disciplined vocabulary against which intelligent geospatial search can
   be performed within or among SDI communities.
   In addition to catalogues that contain metadata about geospatial data,
   there are catalogues that describe geospatial services.
   Catalogues are accessible not only to human operators, but also
   applications and services via appropriate catalogue interfaces.
   2.2.4 Content repositories
   Content repositories provide geospatial data and other types of data.
   Other types of data include tabular information with a geographic
   identifier, but also reports, photographs, and multi-media content
   about a location. Examples are the regulations or decrees issued by
   regional governments which validity is limited by the government’s
   administrative boundaries.
   The content repositories will contain geographic information in one or
   two forms. One form will be “reference data” ie the representation and
   location of buildings, highways, rivers, height, imagery. Reference
   data is widely and often used by many organisations to “reference”
   information such “thematic data” as land open for public access,
   environmental information, occurrence of events (such as crimes) and
   so on.
   Content repositories of geospatial data are organized either in
   coverage or in feature databases. Coverages (also called raster data
   or image data) refer to gridded data like satellite images or
   orthophotos. Features refer to points, polylines, polygons, etc.
   Geographic reference data can be of both types.
   Currently the concept of object-oriented approach is gaining wide
   interest and it is appropriate to digress on this term for a moment.
   Terms like objects, entities, and classes have found wide use in
   computer programming languages and are making the life of programmers
   easier. It also found its way into (relational) database design.
   Object-oriented approach links distinct software representations to a
   real-world entity. It is therefore important to understand to exactly
   what and how the object-oriented approach is applied. In principle a
   geographic feature with a unique identifier may be called an object as
   it often refers to an existing entity in the real-world, but it may
   create confusion with more complex representations. Within the realm
   of database technology there is the object-oriented approach to
   database design, which helps to define entities (or tables) and their
   relationships, to avoid errors and inconsistency, and to make complex
   systems intelligible. Recently, more and more GIS applications are
   built that exploit the concept of objects to the full. This
   full-fletched object-oriented approach is quite complex; a real-world
   object is not a static feature anymore, but is an object that has some
   intelligence built-in, allowing it to understand its context. And
   according to the context, the object (or “agent”) can display itself
   as deemed appropriate (e.g., as a point, line or polygon). A building,
   just to mention one example, can decide to display itself as a
   distinct small red square when printed on 1:25,000 scale, or group
   itself with nearby buildings at a smaller scale.
   The standards for data content, recommended the in the next clauses,
   makes use of the Unified Modelling Language (UML) for data modelling,
   which implicitly refers to the concept of objects. Considering this
   and the various interpretations of the concept of object-oriented
   approach that exist, it is recommended not to use the term explicitly
   in the legislative framework.
   3. Standards
   ============
   This clause gives information about the standards that need to be
   adopted in order to realize the interoperability of data and services
   in support of the architecture. The clause focuses first on the
   administrative solution to the problem of changing standards and
   specifications (3.1). The subclauses 3.2 and 3.3 are to give the
   reader an overview of what standards are currently available to
   support the Architecture model. A subset of these standards will be
   considered later in the recommendations for issues that need to be
   included in the legislative framework (c.f. clause 7).
   3.1 Administration and certification of INSPIRE standards
   ---------------------------------------------------------
   At European Union level, an organization will be assigned the mission
   to coordinate the technical development of INSPIRE. This technical
   body, consisting of a team of about 15 dedicated people, will have the
   mandate to:
     * 
       Coordinate the technical development of INSPIRE;
     * 
       To create and maintain the “INSPIRE Guidelines and Best Practice
       for Architecture and Standards”.
     * 
       To follow-up, verify, and assist Member States in the
       implementation of INSPIRE.
     * 
       To set-up and maintain the INSPIRE gateway (i.e., central access
       point on the internet);
     * 
       Provide training and education: install and set-up seminars,
       guidelines, helpdesk, FAQ, …
     * 
       Create awareness for mission-critical technical issues; e.g., the
       industry must be made aware of the issues that play a role in
       coordinate transformation and other services and components of the
       architecture;
     * 
       To validate national and EU projects contributing to INSPIRE.
     * 
       Certify conformance to INSPIRE standards, which includes the
       certification of reference system transformation services;
     * 
       Liase with international standardisation initiatives (ISO, OGC,
       …);
   Technology is changing, and all the relevant areas of technology are
   in development. The incorporation of future developments must be
   viewed from a user perspective. In order to accommodate changes in
   standards and specifications which are judged useful today, the
   technical body mentioned above is in change to create and maintain the
   “INSPIRE Guidelines and Best Practice for Architecture and Standards”.
   This will be the authoritative reference for the implementation of
   INSPIRE, hence the phrasing in the recommendation that “ISO 19100
   series of standards will be compliant with the INSPIRE standards”.
   The guidelines will be created and changed in close collaboration with
   experts from the Member States, who meet at regular intervals to
   discuss identified issues. In subclause 2.2.1 it was already mentioned
   that Member States should be able to implement the architectural
   components sooner than the recommended timeline states. The guidelines
   must therefore provide detailed information of all components right
   from the start.
   Certification shall be issued for all the components of the INSPIRE
   architecture. The INSPIRE Guidelines and Best Practice for
   Architecture and Standards will provide information about he procedure
   for conformance testing and certification.
   Note that the technical body will not issue certificates for data
   content.
   3.2 European Coordinate Reference Systems
   -----------------------------------------
   The Spatial Reference Workshop, 29-30 November 1999 in Marne-La-Vallée
   and the Cartographic Projection Workshop, 15-16 December 2000 in
   Marne-La-Vallée prepared the ground for the definition of a common
   European Coordinate Reference System (CRS) and its use for
   geo-referencing of the data of the European Commission (EC) and for
   future specifications of the products to be delivered to the EC,
   within projects, contracts etc, and the promotion of the wider use
   within all member states by appropriate means [3].
   An on-line information system has been set-up for European Coordinate
   Reference Systems (http://crs.ifag.de/). This information system is a
   common initiative of EuroGeographics, the IAG Subcommission for
   European Networks (EUREF) and as acting institution the Bundesamt für
   Kartographie und Geodäsie (BKG).
   The Information System contains:
     * 
       the descriptions of national Coordinate Reference Systems of
       European countries and the descriptions of Transformations to
       European Terrestrial Reference System ETRS89
     * 
       the descriptions of European Coordinate Reference Systems
   AST recommends:
     * 
       To use ETRS89 as geodetic datum and to express and store
       positions, as far as possible, in ellipsoidal coordinates, with
       the underlying GRS80 ellipsoid [ETRS89]. To further use EVRF2000
       for expressing practical heights (gravity-related).
     * 
       To use ETRS89 Lambert Azimuthal Equal Area coordinate reference
       system of 2001 [ETRS -LAEA], for pan-European statistical analysis
       and display.
     * 
       To use ETRS89 Lambert Conic Conformal coordinate reference system
       of 2001 [ETRS –LCC] for conformal pan-European mapping at scales
       smaller or equal to 1:500,000.
     * 
       To use ETRS89 Transverse Mercator coordinate reference systems
       [ETRS-TMzn], for conformal pan-European mapping at scales larger
       than 1:500,000.
     * 
       That each country have authoritative coordinate transformation
       services;
     * 
       That certification be required for reference system transformation
       services;
     * 
       That certification be required for cartographic projection
       calculation services.
   Table 3.I. Overview of references to standardization initiatives
   related to coordinate reference systems.
   
   3.3 Architecture components
   ---------------------------
   This subclause gives an overview of the standards that will be
   considered for the first edition of the INSPIRE Guidelines. Not all
   these standards should be mentioned explicitly in the legislative
   framework. The aim is to inform the reader about the direction the
   INSPIRE Guidelines will take.
   The organization follows the breakdown of the architecture into the
   components of clause 2.
   3.3.1 User applications
   Table 3.II. Specifications relevant for user applications.
     
   3.3.2 Geoprocessing and catalog services
   Table 3.III. Relation of the generic concept of services to OGC and
   ISO standards.
   Behavior:
   ISO 19119 (Services)
   Implementation
   specifications
   
   3.3.3 Catalogs
   Table 3.IV. Standards for catalogues of geospatial data and services.
     
   2.2.4 Content repositories
   Standards are being defined both for coverage and for feature
   databases. Table 3.V lists standards relevant to feature type data and
   data access, and table 3.VI does the same for the coverage type of
   data.
   Table 3.V. Standards related to feature-type data and their access.
     
   Table 3.VI. Standards related to coverage data and data access.
     
   4. Implementation
   =================
   4.1 Towards INSPIRE: organization first, architecture second
   ------------------------------------------------------------
   A realistic scenario for the realization of INSPIRE’s vision could
   possibly follow this line: The European Commission adopts the INSPIRE
   Concept Paper and, with some modifications, the legislative framework
   is voted on in Parliament. The process of adopting the documents goes
   quicker than expected because the political pressure and expectations
   are high. INSPIRE is regarded by many as the ultimate example of how
   future governance in the European Union will take shape: focusing on
   science and standardization, on the rights of the citizen rather than
   on distributing richness, the latter remaining the realm of the nation
   states4. Politicians are pushing to get INSPIRE through before the
   next Inter-Governmental Conference, and in the second half of 2004 the
   “INSPIRE” directive becomes effective. Member States and Accession
   Countries now need to move towards the implementation of INSPIRE.
   In the mean time an ad-hoc team of experts of Member States and the
   European Commission elaborated the detail technical guidelines for
   INSPIRE (INSPIRE Guidelines for Architecture and Standards), the first
   version of which is finalized and public before the moment the
   Parliament decides on INSPIRE. The public interest is considerable.
   Many small pilot projects, some funded under FP5, others under FP6,
   are running at various administrative levels and promote the use of
   geographic information. The multi-media industry is fully aware of
   INSPIRE, and SMEs start offering “INSPIRE compliant” products and
   services even before INSPIRE’s technical body is issuing certificates
   for compliance.
   Right after the adoption of the Legislative Framework, the
   communication lines are established between the national bodies
   responsible for the implementation of INSPIRE and the EU organization
   appointed as the INSPIRE technical co-ordination body. The good
   personal and informal contacts built up in the period 2002-2004 and
   the assignment of the roles to existing organizations are responsible
   for a relatively smooth transition period, and the first connection
   between the EU gateway and a Member State is tested and certified in
   February 2005. At the same time pilot projects revealed that one of
   the weak point of the infrastructure is the stability of the internet
   for mission-critical geographic information products and services. The
   underlying reason is that regional and local administrations did not
   have the resources to implement a “double” information system.
   4.2 Getting the architecture in place: phased implementation
   ------------------------------------------------------------
   The components of each member state, as described in Figure 2.1, will
   be brought together in a pan European model. At this time [2002] there
   are as many models as there are countries and it will take some time
   to develop a consistent approach. While reference data can often be
   held centrally though is not always the case, the thematic data is
   normally and inevitably stored/held where it is collected. In both
   cases the maintenance of these datasets will vary across
   organisations.
   The task of simply bringing together such data (ie reference data and
   thematic data) is a significant task in itself. The task of conflating
   these datasets into a robust model on which are sufficiently reliable
   for policy making, decision making, planning, emergencies, a
   significant. This applies both to the architecture of the a) the data
   and b) the serving systems. It will therefore be necessary to adopt a
   phased approach to harmonisation over the Short, Medium and Longer
   term.
   Long term harmonization requires also data models to be compatible
   with EU data model.
   Table 4.I Summary of current architecture status against phased
   objectives.
   PHASE:
   SHORT (2003)
   MEDIUM (2005)
   LONG (2010)
   
   Reference Data Status
   Responsibility often assigned to several organisations in a country
   (eg NMA, military, cadastre, municipalities etc)
   Greater consistency
   Key  layers of reference data integrated, all essential
   layers under maintenance.
   Thematic Data Status
   Thematic data is normally held by the organisation responsible, it
   may/may not use the reference data and may, may not be maintained.
   Thematic data required for European needs made accessible, consistent
   and referenced to common base.
   Wider variety of thematic data now documented and made available with
   some form of maintenance regime.
   e-business Status
   Current e-delivery models are limited and variable for reference data
   and rarely exist for thematic data providers.
   Objective: to establish portal for each member state for reference
   data and priority thematic data (environmental +).
   In addition to EC needs the national and pan European datasets form
   the backbone of e-commerce information services exploited by the
   private sector.
   SDI status
   Loose associations exist but are rarely recognised a SDIs at this time
   SDIs emerging as the above elements form components of a consistent
   framework.
   SDIs established and collectively form a European SDI
   Objectives
   Demonstrate benefits of standard approach. Support evolution towards
   SDIs: electronically delivered. Thematic data to be based on common
   reference data, maintain ed to meet needs,
   Focus of needs for European wide information services based on
   customer driven priorities (eg environment, agriculture..)
   Built on the established strength of the emerging infrastructure and
   reinforce by exploiting a wider variety of commercial developments.
   As each nation establishes the minimum specified components it will be
   incorporated Into a European-wide network of information.
   The implementation model breaks down the architecture model into
   smaller components and defines the scope of the technology decisions,
   deployment platforms, building and reusing components, and performance
   and networking decisions. The detailed specification of the
   implementation model is entirely the responsibility of the INSPIRE
   development team. It should be ensured that the implementations will
   and should interact with each other according to the related sub
   models.
   The initial focus will be on a catalogue server for the discovery of
   reference data and environmental thematic geographic information.
   However, most countries do not have a homogenous access system yet,
   and often there are semantic problems even at national levels. These
   issues need to be solved as part of the INSPIRE implementation.
   Also considerations need to be taken into account that relate to the
   IT infrastructure underlying INSPIRE. How well is internet diffused in
   the participating countries? What is the level of computer literacy of
   the local authorities? What is the network speed available, what
   network speed is needed for the different uses of the infrastructure?
   The answers to these questions are important as the success of a fully
   operational SDI depends on state-of-the-art computer power and high
   capacity networks.
   4.3 Guidelines for the implementation of the architecture
   ---------------------------------------------------------
   As was mentioned in clause 3, Guidelines will be created for the
   implementation of the recommendations concerning Architecture and
   Standards. These guidelines will provide recommendations on how to
   define data models, thesauri and data dictionaries, and appropriate
   migration strategies to INSPIRE standards.
   4.4 Further research and development
   ------------------------------------
   Table 4.II provides an overview of the research issues that need
   attention so that INSPIRE can grow to its full potential. The
   subclauses below will shortly comment on some of the topics.
   Table 4.II. Overview of research topics.
   Priority
   Activity
   Description
   Timeline for usable results
   1
   Mutation propagation and versioning
   Mutation propagation relates to how changes in a base layer of
   geographic information propagates to other layers. This research
   activity must include the updating and versioning issue. It should
   also concern the effect of mutations on thematic data.
   2008
   2
   Semantic interoperability, data dictionary, and multi-lingual aspects
   2010
   3
   Generalization
   2010
   4.4.1 Propagation of Mutations
   Actuality and completeness are properties of Geo-datasets that are of
   great importance to most of the users. Keeping datasets up-to-date is
   a never ending process and is therefore worthwhile to organise this as
   efficient as possible. In the process of updating of datasets it is
   still the habit to collect the changes in the real world for each
   registration separate. So for different scales of datasets this work
   is done several times in a certain area. It is needless to say that
   this approach results in a considerable amount of duplication.
   By collecting topographical mutations in the real world just once and
   applying them to the datasets on different scales the work is done
   much more efficiently. Having datasets available describing the
   previous and the current content makes it possible to update datasets
   easier.
   In an object-oriented datastructure it is possible that just once the
   mutation is applied at the object(s) the presentation at the different
   scales is always of the same actuality. This so called process of
   mutation propagation has been studied in the Netherlands and in
   Germany, but needs further investigation. Especially the presentation
   out of one set of geometric-data is still problematic.
   Also attribute-information or features linked to objects can be
   updated in this way. Changes in the object-information signal in most
   cases changes in attribute data or thematic data.
   It is therefore necessary that the architecture of INSPIRE has to able
   to cope also with datasets that only contain mutation-information.
   4.4.2 Versioning of datasets
   Another important issue is the version of datasets. Up to now
   geodesists only try to keep the datasets of reference data they
   maintain as actual as possible. In most case there is no storage of
   history or versions on a particular moment. As there will be a
   differentiation between reference data and thematic data. problems
   will appear in combining reference data with thematic data.
   Besides the obligation of describing the version or actuality-date of
   a dataset it will be for analyse and combining of datasets be
   necessary to have more versions of the same datasets available.
   A solution for this problem could be the storage of the initial
   dataset together with the was/is information at different epochs. In
   this way it is possible to access datasets of different moments and
   combining them with thematic datasets of the same age.
   A way of standardisation for this problem or service from the
   different data-servers is needed and needs considerable research
   effort.
   4.4.3 Generalisation
   The question is not whether geographic information should be made
   available at multiple levels of abstraction, but how it should be made
   available. Automatic generalization is one way of doing this. Some of
   the real-life results reported in the literature show that after an
   automatic or batch process of a generalization routine, time consuming
   manual editing is often needed to meet the user's requirements. The
   issue of generalization is strongly related to activities currently
   going on within international standardization initiatives. In the
   technical specifications of the OpenGIS Consortium, for instance, an
   explicit distinction is made between the data and the behaviour of the
   data. In this light generalization should be seen as a complex
   behaviour of the data, where the data has self-awareness and awareness
   of the application context. The technical solutions to questions of
   how data should behave and "display themselves" overlap those related
   to generalization. The recommendations are:
     * 
       Launch studies to investigate the usefulness of automatic map
       generation for specific applications. Application-oriented
       research is needed to test the available approaches.
     * 
       Consider automatic map generalization in the development of a
       medium/long term vision for future services and products. This
       will become important if concept of INSPIRE moves towards direct
       access of on-line local databases.
   5. Alternatives
   ===============
   5.1 Architecture
   ----------------
   Given the common principles of INSPIRE (see section 1.1), the options
   from an AST viewpoint relate more to priorities and timing rather than
   to true alternatives to the architectural model. The proposed
   architecture should be seen as a loosely coupled cooperative
   infrastructure for accessing and distribution of information products
   online, very much like the current internet. If one need specific
   information, he will connect to a search engine that provides the
   links to web pages containing the keywords, together with some
   metadata about the sites. Similarly, there will be a spatially enabled
   INSPIRE “search engine” (catalog service) that points to various
   databases which metadata contain the provided key words. In the
   beginning not all of the data will be visible or accessible on-line,
   but this will change in time.
   Having said this, it is evident that the catalogue service is the
   heart of the architecture, without which there is hardly something
   that can be called spatial data infrastructure.
   As far as Architecture and Standards are concerned, the following
   INSPIRE-scenarios can be distinguished:
     * 
       Introduction of a harmonised catalogue service for spatial data in
       Europe (using meta-data standards, search protocol, translation
       services, thesauri);
     * 
       Introduction of harmonised view service for spatial information in
       Europe on top of MS information systems;
     * 
       Introduction of harmonised data transfer service for spatial
       information in Europe.
   Missing element
   Importance
   Result
   Solution
   Cost
   National or regional clearinghouses (the nodes)
   Medium
   EU gateway cannot access
   EU clearinghouse can be delegated to host national metadata
   Medium
   National and regional GI repositories
   High
   No on-line access to data (only EU datasets)
   Create repositories
   High
   National reference and thematic data sets
   Very high
   No data to access
   1. Data collection
   2. Only EU datasets
   1. Very high
   2. Low
   5.2 Standards
   -------------
   The ISO 19100 series of standards focuses mainly on the abstract
   models of the services and the information transfer. The OGC
   specifications go one step further and can be used for the
   implementation of services and information transfer.
   Many public and private organisations in Europe are using the ISO
   19100 series of standards. ISO has a formal framework to periodically
   revise standards. Several factors combine to render a standard out of
   date: technological evolution, new methods and materials, new quality
   and safety requirements. To take account of these factors, ISO has
   established the general rule that all ISO standards should be reviewed
   at intervals of not more than five years. On occasion, it is necessary
   to revise a standard earlier. The revision is done by the responsible
   TCs/SCs. A majority of the P-members of the TC/SC decides whether an
   International Standard should be confirmed, revised or withdrawn. An
   ISO standard can always be referenced by its number without
   publication date, for instance IS 19115, which implicitly refers to
   the latest revision. ISO's consensus building process takes the views
   of all interests into account: manufacturers, vendors and users,
   consumer groups, testing laboratories, governments, engineering
   professions and research organizations. 10 Member States (MS) and 3
   accession countries are participating members of ISO/TC211, and 5 MS
   are observing members. But more importantly, ISO has a world-wide
   recognized authority. In addition, we should expect that the majority
   of ISO standards in the 19100-series will be adopted by CEN, and thus
   have an even stronger authority in Europe than elsewhere.
   However, there is always a risk of including unstable or immature
   standards in the legislative framework. A suggestion to deal with this
   issue in a proper way is to define an INSPIRE standard, based as much
   as possible on what exists within ISO, OGC, and other initiatives, and
   make the INSPIRE standard authoritative. In this manner the INSPIRE
   standard might be considered a profile of the ISO 19100 family of
   standards, and point to other specifications where necessary.
   6. Impact Analysis
   ==================
   6.1 Effects of a Spatial Data Infrastructure
   --------------------------------------------
   In projects for geo-information applications 60-80% of the time is
   spend for collecting and gathering together the data. With a good
   developed SDI this time can be reduced considerable. This will cause:
       * 
         Strong improvement of the labour-productivity;
       * 
         Integration and exchange of geo-information is much easier;
       * 
         Accessibility improves;
       * 
         New possibilities for product-development and product-innovation
   The effects can be divided in direct effects and indirect effects.
   Direct effects:
       * 
         efficiency improvements for citizens, companies and governments;
       * 
         reducing the costs for buying data;
       * 
         less spending of costs for data-management;
       * 
         less spending of costs due to re-use of data;
       * 
         potential of outturn in exposing the data.
   Indirect effects:
       * 
         reducing the burden of taxation for citizens, companies and
         governments;
       * 
         making better decisions at governments and companies;
       * 
         developing new applications (product-innovation and
         market-development)
   6.2 Standards
   -------------
   The International Standardisation Organisation (ISO) defines standards
   as documented agreements containing technical specifications or other
   precise criteria to be used consistently as rules, guidelines, or
   definitions of characteristics, to ensure that materials, products,
   processes and services are fit for their purpose. Standards contribute
   to making life simpler, and to increasing the reliability and
   effectiveness of the goods and services we use.
   The existence of non-harmonized standards for similar technologies in
   different countries or regions can contribute to so-called "technical
   barriers to trade". Export-minded industries have long sensed the need
   to agree on world standards to help rationalize the international
   trading process. This was the origin of the establishment of ISO. ISO
   standards are developed according to the following principles:
     * 
       Consensus - The views of all interests are taken into account:
       manufacturers, vendors and users, consumer groups, testing
       laboratories, governments, engineering professions and research
       organizations.
     * 
       Industry-wide - Global solutions to satisfy industries and
       customers worldwide.
     * 
       Voluntary - International standardization is market-driven and
       therefore based on voluntary involvement of all interests in the
       market-place.
   The fact that ISO’s member states vote on any draft standard before it
   is accepted as an International Standard makes ISO a world-wide
   recognized authority.
   In the 1990s world-wide many organisations started standardisation
   processes that concern geospatial information. Examples of these
   initiatives are TC 287 of the European Committee for Standardisation
   (CEN), the Federal Geographical Data Committee (FGDC), the OpenGIS
   Consortium (OGC) Inc., and TC 211 of ISO. All these initiatives build
   on the expertise of many organisations.
   Why are organisations putting so much effort in standardising
   geographic information and geomatics? First, there are strong
   economical driving forces, initiated by three major markets that
   require GI standards [5]: The traditional GIS market, business support
   systems, and personal productivity. In addition, the visibility of GI
   in government practices is increasing as national and international
   authorities are working on legislative frameworks that require that GI
   be made available. This should facilitate the transparency of
   governmental political decisions, directives, and measures. Spatial
   Data Infrastructures (SDIs) are being put in place to help achieving
   this.
   6.3 Benefits for actors
   -----------------------
   Benefits for the users
     1. 
       Due to standardisation
     2. 
       Due to easier access
     3. 
       Due to known value of the data
     4. 
       Due to lower pricing of the data (multi-use)
     5. 
       Due to better quality of the data
   Benefits for the offering organisation
     1. 
       Due to more use of the offered data
     2. 
       Due to just once collecting (less costs of collecting)
     3. 
       Due to a more efficient use of personnel
     4. 
       Due to the use of standards
     5. 
       Due to easier exposure of available data
   The open architecture makes it possible that with less changes to
   national initiatives a complete European SDI can be easily put
   together.
   Even search engines can be put through the different nodes.
   For the countries which have no SDI or parts of an SDI yet available,
   it gives the advantage of knowing which standard has to be chosen to
   fit in the European SDI.
   Also the knowledge is available of which architecture and components
   are the best for searching, accessing and using geo-information.
   For the industry it has the advantage of developing products that fit
   in the European standard on Geo-information and makes it available for
   a wide market (pan-Europe).
   6.4 Political impact
   --------------------
   At this moment the system of government of the European Union has
   arrived at a crucial stage, and considerable challenges will need to
   be faced. With the risk of oversimplification, these challenges are
   that the boundaries of public policy no longer correspond to the
   territorial boundaries of states; that the function of modern
   governments are changing, and that the nature of democratic expression
   is changing. It will be unlikely that the up-scaling of governmental
   systems now in place will yield a practical solution for governing 500
   million people and a huge cultural diversity.
   One possible direction the European Union might take is to distinguish
   between the rules of government that concern social security and the
   redistribution of income (“richness”) and those that have “reach”. It
   might be decided that Europe’s governmental system be focused on the
   role as a rule-making and regulatory body that has “reach”, leaving
   the aspects related to “richness” and moral issues to the nation
   states.
   In this picture the European system of government should provide for
   knowledge-based government, creating a strong connection between the
   systems of political and market choice which together support
   individual and social choices. The result will be that the citizen
   will view the institutions of the European Union as an apparatus that
   support his rights, rather than an additional distant bureaucratic
   blanket.
   INSPIRE is a key element of knowledge-based government. It should
   become a fundamental tool for policy making and evaluation. If
   implemented within a reasonable timeframe and with the resources
   needed, it will help the institutions of the European Union to build
   confidence among the citizens, creating a stronger Europe.
   7. Recommendations
   ==================
   7.1 Legislative framework
   -------------------------
   Recommendation 1: General
     * 
       INSPIRE will define requirements for an European spatial data
       infrastructure that national or regional spatial data
       infrastructures will be able to comply with by 2010, either
       directly or by the use of appropriate tools that guarantee
       compliance.
     * 
       It is the responsibility of each Member State to install and
       operate a national spatial data infrastructure.
     * 
       The implementation of the infrastructure shall follow the
       specifications and guidelines issued and maintained by the
       responsible body at EU level; this body will assist the Member
       States in the implementation of INSPIRE.
     * 
       The implementation shall be based on the ISO 19100 series of
       standards for geographic information to be compliant with the
       INSPIRE specifications, and where necessary and appropriate,
       results of other standardisation initiatives will be considered
       (e.g., OGC)
   Recommendation 2: Architecture
     * 
       The SDI will comprise Metadata, Reference Data and Thematic Data
       and this data will be made accessible electronically.
     * 
       Adopt the proposed architecture model
     * 
       Priorities should be given to the following uses:
         * 
           find geographic information (by 2005),
         * 
           view geographic information (2006),
         * 
           access the information (2007),
         * 
           translation of queries and/or results of queries (2007),
         * 
           e-business (2007).
     * 
       Each country participating to INSPIRE shall set-up and maintain at
       least one catalogue server on which metadata about reference and
       thematic geographic information is publicly available. Catalogue
       services shall be installed by 2005.
   Recommendation 3: Standards for reference systems
     * 
       Use ETRS89 as geodetic datum and to express and store positions,
       as far as possible, in ellipsoidal coordinates, with the
       underlying GRS80 ellipsoid [ETRS89]. To further use EVRF2000 for
       expressing practical heights (gravity-related).
     * 
       Use ETRS89 Lambert Azimuthal Equal Area coordinate reference
       system of 2001 [ETRS -LAEA], for pan-European statistical analysis
       and display.
     * 
       Use ETRS89 Lambert Conic Conformal coordinate reference system of
       2001 [ETRS –LCC] for conformal pan-European mapping at scales
       smaller or equal to 1:500,000.
     * 
       Use ETRS89 Transverse Mercator coordinate reference systems
       [ETRS-TMzn], for conformal pan-European mapping at scales larger
       than 1:500,000.
     * 
       Each country shall have authoritative coordinate transformation
       services;
     * 
       Certification shall be required for the coordinate transformation
       services.
   Recommendation 4: Standards for data content and transfer
   For data documentation, the following standards shall be used to be
   compliant with INSPIRE specifications:
     * 
       ISO/TS 19103 Conceptual schema language
     * 
       ISO 19109 Rules for application schena
     * 
       ISO 19110 Feature cataloguing methodology
     * 
       ISO 19115 Metadata
   Watermarking technologies should be considered as a measure to enforce
   data policies and legal issues.
   For the transfer of geographic information, GML shall be used for
   feature data, and GeoTiff, HDF-EOS, BIIF ISO 12087-5, or CEOS for
   coverage data.
   Recommendation 5: Standards for services
   Catalog services shall follow OGC Catalog services to be compliant
   with INSPIRE
   To be compliant with INSPIRE, services for viewing data shall use
     * 
       ISO 19119 Service architecture
     * 
       ISO 19128 Web Mapping Service (OGC WMS 1.1.1)
     * 
       OGC WFS
     * 
       OGC Catalog services
   Recommendation 6: Phased implementation
     * 
       The INSPIRE common principles should be followed in EU and
       national funded projects: development of data and technology
       specifications should be considered in parallel to enable delivery
       of a specific service. (Data production projects should follow the
       INSPIRE specifications)
   Recommendation 7: further research and development
   Further research and development is needed for the following areas
     * 
       Mutation propagation (which includes updating and versioning of
       geographic information)
     * 
       Semantic interoperability, data dictionary, and multi-lingual
       aspects
     * 
       Generalization
   7.2 Daughter legislation
   ------------------------
   Recommendation 8: Certification
     * 
       Certification issues will need to be addressed as they come up
       with the introduction of new thematic components into INSPIRE
       (e.g., agriculture, transport, etc.)
   8. Risks and obstacles
   ======================
   Risk
   Description
   Proposed solution
   1. Weak legislation
   The main risk in the eyes of AST is of a political rather than a
   technical nature: the risk is that the Legislation is published with
   weak (fuzzy) language, which allows Member States to escape taking
   real action
   Create a strong legislation.
   2. Incompatible standards
   INSPIRE could conceivably choose, and recommend, standards that are
   not appropriate to the manner of implementing SDI technology in a
   particular Member State, due to a particular information
   infrastructure already in place, a competing standard already
   implemented, etc.
   Ad-hoc connectors and interfaces need be build for the SDIs for which
   this is an issue. Appropriate resources must be allocated.
   3. Superseded standards
   INSPIRE could recommend a standard which, during the process of
   passing/publishing the legislation, is discontinued or superseded. An
   example might be the previous adoption/implementation of CEN metadata,
   during the maturation of ISO standards, and which now will need to
   migrated to ISO/DIS 19115.
   Create an authoritative organisation that is responsible for the
   technical implementation of INSPIRE. This organisation shall release
   standards based on well known standards.
   4. Acceptance
   No acceptance of the standards
   Collaborate with membership of international standardisation
   initiatives to release identified draft standards; provide tools that
   facilitate the implementation of standards; assist Member States at
   different administrative levels.
   5. Technological development
   INSPIRE could recommend standards or practices which immediately
   become not superseded but made irrelevant due to new methods which are
   simpler and more accessible. A concrete example is the recommendation
   to connecting to catalogs via z39.50 only to encounter within a few
   months a host of solutions for utilizing simple HTTP/SOAP messaging;
   this is a real case which may occur over the coming 12 months.
   See solution for risk 3.
   6. Separation of Coverage and Feature data
   It may be that few Member States are equipped to deal with a
   separation of Coverage and Feature data, as the Ordnance Survey has
   done to some extent. This may cause problems...
   Introduce sufficient flexibility in the architecture of INSPIRE in
   order to accommodate these situations.
   7. GML
   Adoption of GML might raise issues; it is believed that the trick to
   not scare off possible SDI implementors, will be to specify that SDIs
   be compatible with GML (for example) and not force them to convert en
   masse all their data to that format. The same goes for coordinate
   systems: I think it would be risky to demand certain ellipsoids and
   coordinate systems, when we have the chance to state that implementors
   should *either* store in such formats, or facilitate automatic
   conversions. This refers to the possibility to use style sheets and
   other "automatic" transformers, which can be placed anywhere within
   the data processing (component) chain, which would allow local use of
   whatever format is most relevant or accepted, while permitting
   on-the-fly compatibility in the case that an outsider requests their
   data but in another format.
   The legislative framework should define as much as possible the dual
   option connect existing SDIs to the INSPIRE: provide either the data
   in the right format / coordinate system, or provide a service that
   translates the data to the right format / coordinate system.
   8. Cooperation
   No progress due to lack of cooperation and support
   Create an atmosphere of collaboration; use as much as possible
   existing organizations and architectural components
   9. Acceptance
   No acceptance of the regulations
   Put INSPIRE into a broader political context.
   10. Timetable
   No support for the time-table (takes too long to reach the goal);
   See proposed solution for 9.
   11. Top-down
   No acceptance of the top-down approach, in the way of laws and
   regulations of the EC (too prescriptive);
   See proposed solution for 9.
   12. Lead
   It becomes a political battle which country takes the lead and
   prescribes the standard
   Involve Member States in the technical coordination body
   Obstacles
   Description
   1.
   Too tightened regulations of the standards
   2.
   Too less benefits for the offering organisations (in other words to
   less return on investment of the making available and giving access to
   the owned data).
   3.
   Much afford has to be made for building metadata registries. And is
   this worthwhile to the use of the data. There is also the problem of
   abuse of data.
   4.
   It takes too long to achieve the total coverage of Europe to be of use
   for policy making. Still policy decisions have to be taken about
   areas, not covered by information or from which no information is
   available. Most environmental problems don’t stop at the border of
   countries.
   .
   9. Glossary
   ===========
   Term
   Meaning
   Source
   Geographic feature
   abstraction of a real world phenomenon associated with a location
   relative to the Earth
   DERM
   coverage
   Set of spatial locations described in terms of attribute values, e.g.,
   soil map, satellite image, DEM
   DERM
   Metadata
   Metadata is the information and documentation, which makes data
   understandable and sharable for users over time. Metadata exists both
   for data and for services. Metadata is usually stored in Catalogs,
   which are accessible to applications and services via catalog
   interfaces.
   ISO11179 Annex B
   Catalog
   Catalog = Clearinghouse
   Distributed service to locate geospatial data based on their
   characteristics expressed in metadata
   Clearinghouse allows one to pose a query of all or a portion of the
   community in a single session
   Like a spatial AltaVista
   DERM
   Geoprocessing services
   Service: a collection of operations, accessible through an interface,
   that allows a user to evoke a behavior of value to the user
   coordinate reference system (CRS)
   coordinate system which is related to the real world by a datum
   coordinate transformation
   change of coordinates from one coordinate reference system to another
   coordinate reference system based on a different datum through a
   one-to-one relationship
   catalogue services
   data model
   environmental data
   Feature
   feature database
   interoperability at the data level
   Terms to define according to Swedish comments:
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