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	Summary and purpose of document

The document presents the ISO 191xx series of geographic information standards. The document also provides information on the application of the ISO 191xx series to the development of the WMO core profile of the ISO metadata standard, to the definition of the INSPIRE Generic Conceptual Model and to the methodology for the development of INSPIRE data specification.


ACTION PROPOSED

The ET-ADRS is invited to consider the application of the ISO 191xx series of geographic information standards to the development of a WMO conceptual model of data representation, as a fundamental element of a CBS policy on data representation systems, in particular with a view to:
(a) Applying a standard approach for data representation, leading to the development of a WMO core profile of the ISO 191xx series for data and metadata, encompassing the WMO core profile of the ISO metadata standard (see paragraph 5), in line with other initiatives such as INSPIRE (see paragraph 6); the application schemata and associated tables used to represent data in BUFR, CREX, XML, NetCDF or HDF, such as the BUFR/CREX tables, may be used to develop this WMO core profile for data and metadata, in particular to develop the relevant ISO 191xx feature catalogues, application schema(ta) and/or data product specification(s) (see paragraph 4.4);
(b) Facilitating the interoperability and data interchange between applications based on data representations systems such as BUFR, CREX, XML, NetCDF and HDF (see paragraphs 4.1 to 4.3).
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APPLICATION OF THE ISO 191XX SERIES OF GEOGRAPHIC INFORMATION STANDARDS TO THE DEVELOPMENT OF A WMO REFERENCE MODEL OF DATA REPRESENTATION
1. Generalities on the ISO 191xx series of geographic information standards
1.1. The ISO 191xx series of geographic information standards establishes a structured set of standards for information concerning objects or phenomena that are directly or indirectly associated with a location relative to the Earth (ISO 19101).  This standard specifies methods, tools and services for management of geographic information, including the definition, acquisition, analysis, access, presentation, and transfer of such data between different users, systems and locations. 

1.2. The ISO 191xx series are developed by the ISO Technical Committee 211 (http://www.isotc211.org/). The ISO 191xx series comprise 51 projects for standardisation, which are at different stages of development; 34 of these projects have been finalised as ISO standards. The list of the projects is given in Annex. 

1.3. A goal of the ISO 191xx series standardization effort is to facilitate the interoperability of geographic information systems, i.e. the ability to:

· Find information and processing tools, when they are needed, independent of physical location;

· Access, understand and use the information and tools, no matter what platform supports them, whether local or remote. 

1.4. The ISO geographic information series of standards is flexible allowing a large number of options that may be tailored to suit any application. An ISO geographic information profile is a subset of one or several of the ISO 191xx standards.  ISO 19106 describes the procedures for the development of profiles.
2. Conceptual modelling – Domain Reference model in the ISO 191xx series
2.1. Conceptual modelling is critically important to the definition of the ISO 191xx series.  The approach to conceptual modelling in the ISO 191xx series is based on the principles described in the Conceptual Schema Modelling Facilities (CSMF). The ISO CSMF includes four model levels: Meta-meta model, Meta model, Application model and data. The Unified Modelling Language (UML) is the basis for the conceptual schema language (ISO 19103) used within the ISO 191XX series.
2.2. A fundamental concept of geographic data is the feature, being defined as an abstraction of real world phenomena (see Figure 1). The General feature model (GFM) (ISO 19109) is a meta-model for developing conceptual models of feature types, feature attributes, feature associations and feature operations. It serves as a meta-model for feature catalogues (ISO 19110) (see Figure 2) containing the definition and descriptions of the feature types, feature attributes, and feature associations occurring in one or more sets of geographic data, together with any feature operations that may be applied.
2.3. ISO 19126 specifies a schema for geographic feature concept dictionaries managed as registers. A feature concept dictionary provides basic definitions and related information about a set of concepts that may be used to describe geographic features and shared across multiple application areas. Elements from a feature concept dictionary may be re-used in one or more feature catalogues. A feature catalogue is often associated with a particular application schema, product specification, and data set. ISO 19126 does not specify schemas for feature catalogues or for the management of feature catalogues as registers. However, because feature catalogue are often derived from feature concept dictionaries, ISO 19126 does specify a schema for a hierarchical register of feature concept dictionaries and feature catalogues. Feature concept dictionaries and feature catalogues maintained as registers may serve as sources of reference for similar registers established by other geographic information communities as part of a system of cross-referencing. Cross-referencing between respective items in registers of items of geographic information may be difficult in cases where the structure of registers differs between information communities. ISO 19126 may serve as a guide for different information communities to develop compatible registers that can support a system of geographic information cross‑referencing. 
Figure 1 – The process from universe of discourse to geographic data
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Figure 2 - From reality to geographic data
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2.4.  The application schema (ISO 19109) provides the formal description of the data structure and content of the dataset. The information model may be broken down into independent parts that can be integrated by a defined interface. The application schema is one part; other standardized schemas (e.g. ISO 19107, 19108, 19111, 19112 for spatial and temporal schemas) are other parts. 
2.5. Metadata are defined as data about data. At the application model level, ISO 19115 provides a structure for describing the data, and defines the metadata element definitions (or types of metadata elements) for the metadata in a metadata dataset. A metadata dataset, in turn, describes the administration, organization, and content of a dataset at the data level. The metadata dataset provides necessary information in order to facilitate the data discovery, retrieval ant reuse.  Figure 3 shows the relationship between features, metadata and data within the ISO CSMF. ISO 19139 provides a rule-based encoding for carrying out ISO 19115. ISO 19139 defines Extensible Mark-up Language (XML) schemas, which provide a common specification for describing, validating and exchanging metadata. 
Figure 3 - Relationship between features, metadata and data within the ISO CSMF
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2.6. A data product specification (ISO 19131) (see Figure 4) is a detailed description of a dataset or data set series together with additional information that will enable it to be created, supplied to and used by another party. The data product specification defines how the dataset should be. The metadata, associated to the product dataset, should reflect how the product dataset actually is.
3. Architectural reference model in the ISO 191xx series

3.1. The Architectural reference model (ISO 19101) describes the general types of services that will be provided by computer systems to manipulate geographic information and enumerates the service interfaces across which those services must interoperate (ISO 19116, 19117, 19118, 19119). This model also provides a method of identifying specific requirements for standardization of geographic information that is processed by these services. As an example for communication services, encoding rules (ISO 19118) allow geographic information defined in an application schema to be coded into a system independent data structure suitable for transport or storage. The encoding rule based on XML specifies the types of data to be coded and the syntax, structure and coding schemes used in the resulting data structure.
Figure 4 - Relationship of data product specification to data and metadata

[image: image4]
4. Application schema supporting data interchange
4.1. The rules for application schema (ISO 19109) does not standardize application schemas, but aim at creating application schemas in a consistent manner (including the consistent definition of features) to facilitate the acquiring, processing, analysing, accessing, presenting and transferring of geographic data between different users, systems and locations. The rules are, in the case of data transfer or interchange, used by suppliers and users of geographic data to:
· Build a transfer application schema for data interchange; 
· Interpret the semantics of the transferred dataset with respect to user's local data and content and structure of data; 
· Determine the necessary transformations between the two datasets. 

4.2. The rules in ISO 19109 assist the users of applications with similar data requirements in creating a common application schema for the interface between their systems and data The mapping from one application schema to another application schema may be difficult and even impossible if the two schemas are too divergent. The mapping is facilitated if the application schema used within a system is designed considering also the requirements for the data interchange.

4.3. Figure 5 shows the case of data interchange between information systems in a data transfer model. The user and the supplier must agree on a creating an application schema for the data being exchanged in accordance with ISO 19109. This application schema shall be developed using the applications schemas from the user and the supplier. One mapping will be made from the supplier’s application schema to this application schema for the exchanged data, and second mapping will be made from this application schema to the user’s application schema. The supplier must be able to transform the application data according to supplier’s application schema into a transfer dataset defined according to its application schema for the exchanged data. The user must be able to transform the transfer data defined according to its application schema to the application data defined according to the user’s application schema.
4.4. The conceptual schemata and related application schemata of the data representation systems BUFR, CREX, XML, NetCDF or HDF are not presented in accordance with the ISO 191xx series; however, as for example in the BUFR tables, these schemata include a collection of implicit feature types and instances, and data product specifications, which could be used to model the universe of discourse for the WMO Programmes and to develop a WMO core profile of the ISO 191xx series for data and metadata, including the relevant ISO 191xx feature catalogues, application schema(ta) and/or data product specification(s).
Figure 5 - Data interchange by transfer
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5. Application of the ISO 191xx series to the development of the WMO Core profile of the ISO metadata standard 
5.1. CBS-Ext.(06) noted with appreciation the development by the Inter-Programme Expert Team on Metadata Implementation (IPET-MI) of a draft version 1.0 of the WMO Core Metadata Profile of the ISO Metadata Standard. It agreed to designate it as the final version 1.0, that should be made available on the WMO server in the three formats: text description, XML representation based on ISO 19139 standard and UML. CBS-Ext.(06) tasked the IPET-MI with communicating relevant ISO 191xx standards to other teams of the OPAG-ISS and with preparing for the use of “features” in version 2.0 of the WMO Core Metadata Standard.
6. Application of the ISO 191xx series to the definition of the Generic Conceptual Model and the methodology for the development of data specification for INSPIRE
6.1. INSPIRE is a Directive proposed by the European Commission in July 2004 setting the legal framework for the establishment and operation of an Infrastructure for Spatial Information in Europe. INSPIRE should be based on the infrastructures for spatial information that are created and maintained by the Member States. The components of those infrastructures include: metadata, spatial data themes (as described in Annexes I, II, III of the Directive, and including information on weather, climate and water), spatial data services; network services and technologies; agreements on data and service sharing, access and use; coordination and monitoring mechanisms, processes and procedures.  The guiding principles of INSPIRE are that the infrastructures for spatial information in the Member States should be designed to ensure that spatial data are stored, made available and maintained at the most appropriate level; that it is possible to combine spatial data and services from different sources across the Community in a consistent way and share them between several users and applications; that it is possible for spatial data collected at one level of public authority to be shared between all the different levels of public authorities; that spatial data and services are made available under conditions that do not restrict their extensive use; that it is easy to discover available spatial data, to evaluate their fitness for purpose and to know the conditions applicable to their use. The text of the INSPIRE Directive is available from the INSPIRE web site (http://www.ec-gis.org/inspire). 
6.2. The fourteenth session of Regional Association VI (September 2005) noted that the objective of INSPIRE Directive was to organise the availability, interoperability and access rights to spatial and metadata, which encompassed meteorological and related data. The Association agreed that the involvement of the meteorological community in the process of the elaboration of the INSPIRE Directive was of critical importance. The WMO Regional Association VI (RA VI) was registered as an INPIRE Spatial Data Interest Community (SDIC). The UK Met Office represents RA VI in the INSPIRE work programmes.
6.3. In its draft proposal for an INSPIRE Generic Conceptual Model (see http://www.ec-gis.org/inspire/reports/ImplementingRules/inspireDataspecD2_5v2.0.pdf), the INSPIRE Drafting Team on Data Specifications has decided to follow as much as possible a standard approach based on the ISO 19100 series, based on the following observations:
· The recitals (16) and (28) of the Directive highlight the role of international standards for INSPIRE;
· The ISO 19100 series has undergone a consensus process that has already involved a large number of information communities; 

· The analysis of the reference material (i.e. of data specification developments across information communities) indicates that many current data specification developments follow a standards-based approach;
· The recommendations in CEN/TR 15449 and the adoption of most international standards listed as a normative reference in this document by CEN indicate that the ISO 19100 series is considered sufficiently complete and mature to be used, for example, as the framework for the development of data specifications;
· Other non-European or global SDI approaches like, for example, the GSDI cookbook and the development of the Framework Data Content Standards in the United States also recommend or use the ISO 19100 series of International Standards at the conceptual foundation for developing data specifications;

· Since a common conceptual foundation for the development of the diverse data specifications is required in any case, a Europe-specific development would have been required to address the harmonisation requirements, if no international standards would be available for adoption. 
6.4. The Drafting Team recognised a number of issues: 
· A number of aspects that are needed for INSPIRE are known to be not yet covered by the ISO 19100 series. Measures to close these gaps are required to support all requirements;
· The ISO 19100 series is a comprehensive and complex framework that has emerged over the past decade. Therefore there is a need to build the required expertise to understand and realise the standards-based implementing rules;
· Not all Member States and organisations have adopted the ISO 19100 series. As a result these communities will be required to understand the relationship between the concepts of the ISO 19100 series and their conceptual framework and develop a mapping between both conceptual frameworks;
· ISO standards are not free of charge. 

6.5. The Drafting Team issued a draft methodology for the development of data specification in August 2007 based on the INSPIRE Generic Conceptual Model (see http://www.ec-gis.org/ihnspire/reports/ImplementingRules/inspireDataspecD2_6v2.0.pdf).

Annex - List of ISO 191xx series of geographic information standards
	19101 - Reference model

	19101-2 - Reference model - Part 2: Imagery 

	19103 - Conceptual schema language

	19104 - Terminology Introduction

	19105 - Conformance and testing 

	19106 - Profiles 

	19107 - Spatial schema 

	19108 - Temporal schema

	19109 - Rules for application schema

	19110 - Methodology for feature cataloguing

	19111 - Spatial referencing by coordinates 

	19111-2 - Spatial referencing by coordinates – Part 2: Extension for parametric values

	19112 - Spatial referencing by geographic identifiers

	19113 - Quality principles

	19114 - Quality evaluation procedures 

	19115 - Metadata

	19115-2 - Metadata - Part 2: Extensions for imagery and gridded data

	19116 - Positioning services

	19117 – Portrayal

	19118 – Encoding

	19119 - Services 

	19120 - Functional standards

	19121 - Imagery and gridded data

	19122 - Qualifications and Certification of personnel

	19123 - Schema for coverage geometry and functions

	19124 - Imagery and gridded data components

	19125-1 - Simple feature access - Part 1: Common architecture

	19125-2 - Simple feature access - Part 2: SQL option

	19126 - Feature concept dictionaries and registers

	19127 - Geodetic codes and parameters

	19128 - Web Map server interface

	19129 - Imagery, gridded and coverage data framework

	19130 - Sensor and data models for imagery and gridded data

	19131 - Data product specifications

	19132 - Location based services - Reference model

	19133 - Location based services - Tracking and navigation 

	19134 - Multimodal location based services for routing and navigation

	19135 - Procedures for registration of geographical information items

	19136 - Geography Markup Language

	19137 - Generally used profiles of the spatial schema and of similar important other schemas

	19138 - Data quality measures 

	19139 - Metadata - Implementation specification 

	19141 - Schema for moving features

	19142 - Web Feature Service

	19143 - Filter encoding 

	19144-1 - Classification Systems – Part 1: Classification system structure

	19144-2 - Classification Systems – Part 2: Land Cover Classification System LCCS

	19145 - Registry of representations of geographic point location

	19146 - Cross-domain vocabularies

	19149 - Rights expression language for geographic information – GeoREL

	19151 - Dynamic position identification scheme for Ubiquitous space (u-position)


Further information on the standards is available from:

http://www.iso.org/iso/standards_development/technical_committees/list_of_iso_technical_committees/iso_technical_committee.htm?commid=54904
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