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1. Introduction

The ability to easily exchange atmospheric meteorological and climatological information in a timely and useful fashion is becoming increasingly important. Meteorological data, in general, is multidimensional, continually evolving, highly spatial and highly temporal in nature. 

This Meteorology Domain Working Group brings together OGC members in an open forum to work on meteorological and climatological data, metadata, and web services interoperability, greatly improving the way in which this information is described, shared and used.
This working group is to be hosted by the OGC and co-chaired by a representative from the World Meteorological Organization’s (WMO) Commission for Basic Systems (CBS).
2. Background

WMO and CBS
The Commission for Basic Systems (CBS) of the World Meteorological Organization (WMO) has a mandate for the publication of international meteorological data and metadata standards for operational meteorology and also other programmes of WMO and its other Commissions. These Commissions cover specific areas of meteorology, such as observations, climatology, research, agriculture, aviation, hydrology and oceanography. For a fuller description of WMO and its relevant constituent bodies, see Appendix A. The standards it defines ensure interoperability between all national meteorological services. The data standards include both text-based and binary formats with very efficient telecommunications as a priority.
CBS is coordinated by a Management Group (CBS-MG) which meets every 6 months and manages the work of various expert, task or coordinating teams. The teams are established or re-established every two or four years at formal meetings of the Commission. Traditionally, these teams make proposals to the hierarchy, where they become Recommendations to the governing bodies for formal adoption.

WMO has a long and successful record of establishing internationally adopted standards in operational meteorology, using a wide variety of technologies. WMO represents providers of primary data in meteorology, so interoperability requirements have focused on national agencies with essentially identical missions and requirements. The solutions have generally been bespoke (highly customized for each application).

Using its Global Telecommunications System (GTS), WMO has successfully facilitated the free and unrestricted exchange of data and information among its Members, for products and services in real- or near-real time relating to safety and security of society, economic welfare and the protection of the environment.

However, the integrated network of point-to-point circuits and multi-point circuits which comprise the GTS to interconnect meteorological telecommunications centres throughout the world is recognized as no longer meeting all of the needs of the global meteorological community. In response to this changing need, the WMO has established the WMO Information System (WIS) initiative to create a global ‘network’ of data exchange nodes. It aims to continue to serve National Meteorological Services of WMO members through the rapid collection, exchange and dissemination of observations and processed information within the framework of WMO’s World Weather Watch (WWW) programme, and also for the first time (in the context of the GTS), to enable those beyond the WMO community to access and exploit meteorological, hydrological and climatological information.

In meeting the needs of the WIS programme, there has been a growing use of GIS and ISO/OGC standards for both weather monitoring/forecasting and the study of climate change. This is part of a trend towards using Commercial Off-The-Shelf (COTS) or similar solutions where these address the real requirements.
There is also a trend to using more technology standards from outside WMO, such as those of the ITU and ISO. Consequently, it becomes important for WMO to engage with the wider communities engaged in standard setting. WMO, ITU and ISO all have mutual formal recognition, but these tend to operate at a high level, making decisions long after any detailed technical work may have been done. WMO’s Terms of Reference for international agreements are at Appendix B.

The benefits to CBS of working with OGC include:
· a fast, effective, inclusive user-driven process to develop, test, demonstrate and promote the use of standards;
· visibility and a level of accountability to a broader group of stakeholders;
· access to interoperability expertise and a set of web-based tools and practices supporting consensus-based standards development among widely dispersed and disparate organizations; and

· exposure to an ecosystem of tool-builders, from researchers and small companies through to some of the largest geospatial and generic software houses.
A number of recent events, including a workshop organised by Météo-France, the Met Office and ECMWF in November 2008 (see Appendix E) have led to the emergence of a group of both operational and research-oriented weather and climate monitoring organizations using OGC standards for a wide range of observational and analytical applications. This group of WMO members has now begun the process of creating a separate Meteorology Domain Working Group within OGC, primarily to develop meteorological profiles of existing OGC standards such as Web Map Service (WMS), Web Coverage Service (WCS) and Web Feature Service (WFS). Later it is envisaged to develop data models for fluid earth sciences and operational meteorology building on existing work such as CSML. 

This development has led some within the WMO Secretariat to seek common terms of reference for a relationship with OGC supporting both hydrology and meteorology standards development. A Memorandum of Understanding (MoU) between WMO and OGC is now being discussed, to ensure ongoing coordination of standards development in these domains. One outcome of this MoU will be for appropriate experts from WMO’s Inter-Programme Expert Teams (IPET) to be involved in the OGC Meteorology DWG. 
OGC

The Open Geospatial Consortium (OGC) is the primary international organization that develops open standards concerning exchange of data within a geospatial context. OGC standards focus on elements that are common to multiple communities, and have been widely adopted for spatial data infrastructures. 
While community-specific activities are generally outside the scope of OGC's activities, there are circumstances where OGC may provide facilitation for a community, with precedents in oceanography and the architecture-engineering-construction (AEC) communities.

A number of OGC members have a particular interest in meteorological standards for sharing meteorological and climatological information, and this overlaps with the proposed WMO CBS Inter-Programme Expert Team on Metadata and Data Interoperability (see Appendix C).
The benefits to OGC of hosting a working group co-convened with CBS, as mentioned above, include:
· rigorous testing of OGC technologies for a domain that uses a wide variety of data (monitoring from in-situ and mobile platforms such as ships and aircraft, both active and passive remote sensing such as radar and satellite imagery, gridded simulations and Web Map Services);
· development of a profiling methodology for OGC standards;
· maturation of domain harmonization/dependencies methodology for spatial data infrastructures (SDI) of global scope.
3. Purpose of the Meteorology DWG

The purpose of the OGC Meteorology DWG is to provide an open forum for work on meteorological data interoperability, and a route to publication through OGC's standards ladder (Discussion paper / Best Practice / Standard, and, if appropriate, to ISO status), thence giving a route for submission to WMO CBS for adoption.

While WMO CBS has a mandate to promote standards in this area, OGC is able to contribute to this process with its resources and experience in guiding collaborative development among disparate participants in a rapidly evolving technological milieu.

However, one may ask why such interest exists in using OGC standards to further meteorological data interoperability …

The term “Service Oriented Architecture” (SOA) has been widely used within the IT industry over the past 5 years or more. SOA can be used to build ‘composite applications’ by coordinating (orchestrating) service requests between disparate IT systems. Whilst these coordinated IT systems are most often found within a single organisation, they may also be distributed globally, such as across the Internet.

Where service interfaces are widely adopted, either as open or de-facto standards, service provider and consumer software implementations proliferate, thus creating a decentralised network of servers and clients that can interoperate to exchange information.
Numerous organisations within the meteorological community, both operational and research, have demonstrated that the OGC standards are effective in meeting their needs. However, meteorology has a number of complexities not originally considered by the geographic community. As a result, many meteorological implementations of OGC standards have chosen different mechanisms to mitigate the complexities and shortcomings in the standards, thus inhibiting interoperability across the community.

Furthermore, the European Commission’s INSPIRE Directive also seeks to create an inclusive framework for exchange of geographic, or ‘spatial’, information throughout Europe. INSPIRE includes meteorology amongst the many ‘thematic domains’ of geographic information, thus providing a legislative driver to achieve commonality of approach at least within Europe. 

4. Problem Statement

Meteorological information is inherently spatial, temporal and constantly changing. Measurements are taken at many locations on regular and irregular time intervals. These are often assimilated into numerical weather prediction (NWP) models which produce gridded simulations and even simulated forecast ‘observations’. These may be for hours, days, weeks, or even centuries into the future, or even past. These data can have multiple time attributes.
There are many diverse groups with an interest in this information, ranging from national agencies to private weather services, the general public, defence and aviation, national infrastructures, and even financial institutions. The information is used for safety critical purposes, planning, research, and as the basis for many decisions. The ability to provide consistent information on a timely basis to each of these stakeholders is paramount. This information is often presented graphically.

Within the meteorology domain, the use of layered maps is ubiquitous, where the layers may be a mixture of features and coverages, often combining radar and satellite imagery; scalar, vector and tensor fields; geographical layers for orientation and interpretation; perhaps different parameters at one level; or one parameter at several different levels (which allows the dynamics of the atmosphere to be understood). Vector fields include instantaneous wind arrows, trajectories and stream lines. Sometimes a Lagrangian view rather than Eulerian is appropriate. 

If computing resources are adequate, and data volumes not too great, time sequences or animations may be used (both 3D and 4D).

Vertical cross-sections are routinely used, and also displayed using non-standard coordinates, such as flight levels, entropy or potential temperature. Some of the vertical coordinate systems are altitude based above the earth’s actual surface; others are above a nominal geoid and intersect the real orography.

Horizontal coordinate systems often use legislated conformal map projections, such as Mercator and Polar Stereographic, for navigational purposes. These are often calculated analytically on spherical geoids for speed. A high precision of positional accuracy is often inappropriate.

Geo-referencing coordinate systems used by NWP may be unconventional , with the North Pole in the Pacific and the Equator passing through Europe. The meridians and circles of latitude may also be ‘stretched’.

It is not only the spatial reference systems that may be considered abnormal. It is useful in meteorology to characterise physical properties that are statistically 'representative' in space and/or time, e.g. statistically aggregated in space, or summarised on a climatological interval.

Examples of the latter include 'average January temperature', or 'maximum hourly windspeed'. Modelling such quantities conceptually requires models for climatological intervals (e.g. 'Summer') and calendars (http://portal.opengeospatial.org/files/?artifact_id=25716).

Other temporal reference systems for meteorology include 360-day years that are used in climate simulations.

In meteorology and climatologies it is further common to run multiple simulations in the same temporal and spatial domain, each ‘perturbed’ with differing in the initial conditions. The objective is to identify statistically significant behaviour amongst the group of simulations. Whilst not a true coordinate reference system, there must be provisions to distinguish between these so-called ensemble model runs to enable users to identify dataset from a specific simulation or to perform statistical operations across the group of simulations (i.e. averages, means).
The presentation style and symbolism of some of these maps is legally mandated, in particular, for aviation.

All of the above has been developed over many years in bespoke turn-key applications and systems, but the potential now is to use more mainstream developments.

A number of OGC and ISO standards are have already been applied within the meteorology domain, including: GML, WMS, WFS, WCS, ISO19115 and ISO 19119. However, it is likely that almost all of the core OGC standards will have some contribution. For example, establishing catalogues and clearing-houses that expose domain-specific data and services will be essential in creating an effective network of meteorological data exchange ‘nodes’.

In order to apply these OGC and ISO standards to the meteorological domain, they need to be profiled appropriately. It is expected that a significant part of the standards work undertaken through the Meteorology DWG will focus on this task. 

5. Charter 

The charter of this Working Group is to address conceptual, technical and institutional challenges posed by management and exchange of meteorological information, to interface with other OGC working groups which address technical areas that are affected by the meteorology problem, and to engage in outreach and communication with the meteorological information community. 
5.1 Members 

The Meteorology DWG seeks to be inclusive of all organisations and groups with a desire to contribute to the goal of interoperability within the meteorology and climate domains. 

The DWG will be open to any OGC member at any time, in accordance with the OGC Policies and Procedures. Furthermore, the DWG will be open to any WMO member, and individuals / organisations affiliated to WMO (e.g. as invited members of Expert Teams).

5.2 Key Activities 

In the course of fulfilling its Charter, the Meteorology DWG will:

1. Engage with both the research community and the operational forecasting community, recognizing that these communities have different priorities.  By encouraging the use of common standards in both communities the Met DWG will aim to ensure that advances within the research community can be transferred efficiently into operations.
2. Develop communications materials, including white papers, a web site (including OGC Network), and other documents (such as cook-books and best-practice guides) that focus on the technical problem area of meteorological and climatological data management and exchange.
3. Manage a mailing list for discussion of domain-relevant issues within OGC.

4. Build relationships: engage members of the geospatial data community (including relevant OGC working groups) and the meteorology community. Stimulate and mediate communication within this target audience. 

5. Conceive, design, coordinate, and implement demonstration, pilot, and production projects that demonstrate technical approaches to atmospheric/meteorological data management and exchange within the context of the OGC suite of technologies and relevant technologies emerging within the meteorology community. This implementation experience will be the basis for any best-practice guidance.

6. As appropriate, serve as a forum for the development of specification profiles and application schemas for meteorological purposes.
7. Engage the interest of sponsors for these activities.

6. Statement of Opportunity for OGC

6.1 Membership 

Constituents of the meteorology domain include data producers, managers, and consumers who have a stake in collecting, processing, analyzing, and publishing meteorological information. Data producers bear responsibility for collecting, generating, and selectively maintaining, data resources which have often been developed at considerable public or private expense. Data managers assemble and manage data archives, and require cost effective means to organise those archives in cases where the constituent data may originate from far ranging sources. Data users increasingly are seeking meteorological and climatological data with which to carry out relevant analyses.

6.2 Specification Programme

OGC specifications and initiatives have promoted interoperability of data and services across vendor and organizational boundaries. A new focus on meteorology would enable the OGC to address the challenge of supporting interoperability of data and services across the atmospheric, hydrologic, ocean observing, and earth system science communities. The issues of meteorology intersect with a range of existing or potential OGC specification and technology development areas. 

The Meteorology DWG engagement with the earth systems science, water resources, and ocean observing communities would continue a tradition of cross-fertilization of ideas and technologies between these communities and the geospatial community. 

6.3 Business Case

Assessing the business value of meteorological data for unanticipated future applications is impossible to quantify. But the ability to study and relate meteorological information with various kinds of topographic, earth observation, urban infrastructure, and environmental data (and many others) can have profound scientific and commercial value, and may be important for establishing future government policies for land use, environmental protection, climate-change and so on. The work of supporting data and service standards can optimize local, state, national and international governments’ use of meteorological data and geo-analytics in their planning of strategies, managing of their organizations, and offering of goods and services to the public. 

An increasing number of both operational and research meteorology projects are components of larger-scale efforts that will lead to further work, more extensive integration with other data collection and analysis efforts, and ongoing maintenance. 

7. Organizational Approach and Scope of Work

7.1 Meteorology DWG Business Goals

The primary goals for OGC in the area of meteorological and climatological information are to:

· Focus industry attention on the problems and issues of atmospheric, meteorological and climatological conditions, interactions, modelling and forecasting.
· Cultivate technical solutions which support interoperable concepts, data definitions, formats and services for publishing, search, and exchange of meteorological information.
· Identify and work with a select set of partners in this arena, and initiate demonstration projects to develop and publicize best practices in this area.

· Establish a workable approach to managing standards for meteorological spatial features, their temporal aspects, related metadata, and other business information.
7.2 Organisation and Roles 

The Meteorology DWG will have two co-chairs, selected by majority vote by the WG members, who will coordinate the agenda for OGC meetings. One should be an OGC member and the other should have experience of WMO CBS management and expert teams. 

As development projects emerge, specification editor(s) will be selected from the WG members. 

There should be representation from the other OGC community Domain WGs, in particular, Hydrology and Oceanography.

WMO CBS may nominate non-members to participate in the group. This will provide an open forum for work on data interoperability, and a route to publication through OGC's standards ladder (Discussion paper / Best Practice / Standard) as well as a route to adoption through the WMO CBS. 

The Meteorology DWG will aim to represent the interests of the community it serves, playing a strategic role in fostering Interoperability Experiments (IE). The DWG will operate as an umbrella organisation within which a number of semi-autonomous IEs will be executed. Each IE will have specific goals and may have potentially different timescales (the ideal length being approximately 6-months), possibly leading to a set of overlapping IEs. The DWG will co-ordinate between IEs and provide a longer-term focus to promote any recommendations within the appropriate Standards Working Groups.

7.3 Scope of Work

The scope of work for the Meteorology DWG is well defined by the Key Activities it plans, as described in Section 5.2, above.

The highest priorities at the outset are to develop tools for communication, including a web site and mailing list, and to identify partners, including other OGC working groups, with which to engage in addressing domain inter-operability challenges.

8. Summary and Recommendations

Most producers, vendors, and end users of atmospheric, meteorological and climatological information have an interest in the development of best practices to make that data available to the broader community. The OGC Technical Committee provides an excellent platform for addressing technical areas affected by the need for interoperability of meteorological resources. 

The charter recommends the establishment of a Meteorology DWG within the OGC Technical Committee for promoting the development, awareness and use of OGC standards, and for engaging the members of both the geospatial data community and the meteorological community toward addressing the technical and institutional challenges in collecting, processing and publishing meteorological and climatological data.
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Appendix A: WMO Background

WMO Introduction

Originally founded in 1873, the World Meteorological Organization (WMO) became a specialized agency of the United Nations in 1951. It is the UN system's authoritative voice on the state and behaviour of the Earth's atmosphere, its interaction with the oceans, the climate it produces and the resulting distribution of water resources.

As weather, climate and the water cycle know no national boundaries, global international cooperation is essential for the development of meteorology and operational hydrology as well as to reap the benefits from their application. WMO provides this cooperative framework.

WMO facilitates the free and unrestricted exchange of data and information, products and services in real- or near-real time relating to safety and security of society, economic welfare and the protection of the environment. It contributes to policy formulation in these areas at national and international levels.

Weather, climate and water-related hazards account for nearly 90% of all natural disasters. WMO Programmes provide vital information for the advance warnings that save lives and reduce damage to property and the environment. WMO also contributes to reducing the impacts of human-induced disasters, such as those associated with chemical and nuclear accidents, forest fire and volcanic ash. 

WMO plays a leading role in international efforts to monitor and protect the environment through its Programmes. In collaboration with other UN agencies and the National Meteorological and Hydrological Services, WMO supports the implementation of a number of environmental conventions and is instrumental in providing advice and assessments to governments on related matters. These activities contribute towards ensuring the sustainable development and well-being of nations.

WMO Mission

· Facilitate worldwide cooperation in the establishment of networks of stations for the making of meteorological observations as well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and maintenance of centres charged with the provision of meteorological and related services;

· Promote the establishment and maintenance of systems for the rapid exchange of meteorological and related information;

· Promote standardization of meteorological and related observations and to ensure the uniform publication of observations and statistics;

· Further the application of meteorology to aviation, shipping, water problems, agriculture and other human activities;

· Promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrological Services;

· Encourage research and training in meteorology and, as appropriate, in related fields, and to assist in coordinating the international aspects of such research and training.

WMO Structure

WMO has a membership of 188 Member States and Territories who accede to a Convention. Permanent representatives (PRs) of Members with WMO are normally Directors of National Meteorological or Hydro-meteorological Services.

Congress (Cg) is the supreme body, meeting every 4 years to determine general policies, to approve long-term plans, to authorize maximum expenditure for the following financial period, to adopt Technical Regulations relating to international meteorological and operational hydrological practice, to elect the President and Vice-Presidents of WMO and members of the Executive Council and to appoint the Secretary-General.

The Executive Council (EC), comprising 37 directors of National Meteorological or Hydro-Meteorological Services, is responsible to Congress for coordination of the programmes and utilization of budgetary resources. It meets at least once a year, often twice, to implement the programmes and to review activities.

The 6 Regional Associations (RAs) comprise Members who coordinate meteorological, hydrological and related activities within their respective Regions. Some Members are in more than one RA.

· Africa

· Asia

· South America

· North and Central America and the Caribbean

· South-West Pacific

· Europe

The 8 Technical Commissions, composed of experts designated by Members, study matters within their specific areas of competence. The Commissions meet every four years to establish their expert groups and recommend changes in the Technical Regulations to EC and Congress. Technical Commissions have been established for:

· Basic Systems - CBS

· Instruments and Methods of Observation - CIMO

· Atmospheric Sciences - CAS

· Aeronautical Meteorology - CAeM

· Agricultural Meteorology - CAgM

· Oceanography and Marine Meteorology (jointly with IOC of UNESCO) - JCOMM

· Hydrology - CHy

· Climatology - CCl

The Commission for Basic Systems has responsibility for a number of cross-cutting programmes involving the other commissions. As well as its quadrennial meeting, it routinely has intermediate Extra-ordinary meetings, so effectively meets every two years.

The Secretariat, headed by the Secretary-General and based in Geneva, serves as the administrative, documentation and information centre of the Organization. It prepares, edits, produces and distributes the publications of the Organization, carries out the duties specified in the Convention and other Basic Documents and provides support to the work of the constituent bodies of WMO described above.

The Secretariat hosts Regional Offices for Africa, Asia and the South-West Pacific, the Americas, and Europe. The Regional Offices supervise related WMO offices in the field.

There are two liaison offices: one in New York and one in Brussels.

The 6 official languages of WMO are Arabic, Chinese, English, French, Russian and Spanish 
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- English - Français - Русский - Español). 

WMO Programmes

WWW World Weather Watch Programme 

WCP World Climate Programme 

AREP Atmospheric Research and Environment Programme 

AMP Applications of Meteorology Programme 

HWRP Hydrology and Water Resources Programme 

ETRP Education and Training Programme 

TCOP Technical Cooperation Programme 

RP Regional Programme 

SAT WMO Space Programme 

DRR Disaster Risk Reduction Programme 

Programmes co-sponsored with other Organizations

IPCC Intergovernmental Programme on Climate Change 

WCRP World Climate Research Programme 

GCOS Global Climate Observing System 

GOOS Global Ocean Observing System 

The WWW programme, established in 1963, covers for day-to-day operational activities.

Expert Teams
Open Programme Area Groups (OPAG) have been established by the Commissions to oversee and manage the Programme work. These replaced earlier, standing, Working Groups. Each group has a number of Expert Teams (ETs), Task Teams (TTs) and Implementation-Coordination Teams (ICTs) as required. 
They mainly conduct their work by email, and only rarely meet physically.
If a team has cross-programme responsibilities, it is an Inter-Programme Expert Team (IPET) or Inter-Programme Task Team (IPTT).
There is also management, such as CBS MG and Inter-commission Coordination Groups (ICGs).
Most of the activities relevant to OGC are covered by the CBS OPAG on Information Systems and Services (OPAG ISS). In March 2009, an Inter-Programme Expert Team on Metadata and Data Interoperability (IPET-MDI) is expected to be established. This will replace the IPET on Metadata Implementation, and will address also non-WMO formats and standards. 
The Expert Team on Data Representations and Codes (ET-DR&C) maintains WMO existing data formats and data dictionaries, and will be re-established by CBS.

Some acronyms from current initiatives:
· WIS: WMO Information System, formerly known as FWIS: Future WIS

· GISC: Global Information System Centre, 

· VGISC: Virtual GISC. UK Met Office and Météo-France are building one.

· DCPC: Data Collection or Data Production Centre. ECMWF and EUMETSAT are examples.

· NC: National Centre. National Met or Hydro-met Centres or other national institutions.

Appendix B: WMO Agreements

Extract from: Agreements & Working Arrangements with Other International Organizations, Basic Documents No. 3, 2002 edition, WMO-No. 60.

At ftp://ftp.wmo.int/Documents/MediaPublic/Publications/Policy_docs/060E.pdf 

or http://www.wmo.int/pages/governance/policy/index_en.html .
CONSULTATIVE STATUS FOR INTERNATIONAL NON-GOVERNMENTAL ORGANIZATIONS
Purpose

The consultative status defined hereunder was created by Resolution 2 (EC-IV) of the fourth session of the Executive Committee of the World Meteorological Organization in Geneva, in October 1953. Its purpose is to provide a common basis of cooperation with international non-governmental organizations interested in the activities of the World Meteorological Organization.

Definition of consultative status

1. Consultative status may be granted to all the international non-governmental organizations which request it, after the World Meteorological Organization Executive Committee accepts their affiliation.

2. Consultative status accords an international non-governmental organization:

(i) Entitlement to be represented by an observer without voting rights at sessions of the World Meteorological Organization Congress;

(ii) The possibility of being invited by the Secretary-General, after consultation with the president of the constituent body concerned, to sessions of the regional associations or of the technical commissions in which it is interested;

(iii) Entitlement to present, at these meetings, working documents on items on the agenda of the meeting which are of particular interest to it;

(iv) Entitlement to propose items for the agenda of the meetings to which it has been invited;

(v) Entitlement for the observer of the Organization in question to speak on the items concerning it, before the associations or commissions, with the prior consent of the president of those bodies; an observer at the Congress may speak subject to the prior consent of the Bureau of Congress.

3. The World Meteorological Organization requires a non-governmental organization to which it accords consultative status:

(i) To inform the Secretary-General in which regional association and/or technical commission of the Organization it is particularly interested;

(ii) To accord the Organization the same privileges as the Organization grants it.
NOTE: At its thirty-seventh session, the Executive Council agreed that the substance of working arrangements amplifies and reinforces the consultation mechanism provided for in the WMO definition of consultative status and provides for closer cooperation between WMO and the international organizations concerned. The Council therefore decided that working arrangements shall supersede the consultative status granted by WMO to a non-governmental organization once this organization enters into such working arrangements with WMO.
Appendix C: WMO Proposed Terms of Reference for IPET-MDI 2009-2013
Extract from: 

CBS Management Group, Ninth Session, Geneva, 13–15 Nov 2008, CBS/MG-IX/Doc. 5.2(2) 

http://www.wmo.int/pages/prog/www/CBS/Meetings/MG_9/documents/Doc5-2_2_OPAG-ISS_ETS2008.doc 

Inter-Programme Expert Team on Metadata & Data Interoperability (IPET-MDI)

(a) Develop a WMO core profile of the ISO 191xx series of standards for metadata and data, encompassing the WMO Metadata core profile of the ISO metadata standard, including relevant ISO 191xx feature catalogues, application schema(ta) and data product specification(s);

(b) Further develop procedures and guidance for the interoperability of metadata and data, including BUFR, CREX, GRIB, XML, NetCDF and HDF, and liaise with the NetCDF and the Climate and Forecast (CF) communities in this respect;
(c) Develop a WMO inter-programme metadata and data representation policy, including governance;
(d) Co-ordinate extensions to the WMO core profile needed to satisfy the requirements of all WMO Programmes;

(e) Develop guidance for the implementation and use of the data representation systems, metadata and the WMO core profile,  including training aspects;

(f) Propose extensions to the ISO 191xx series of standards required for the WMO core profile and liaise with ISO as required.
Appendix D: Draft Work Plan for OGC Meteorological Domain WG 
This is a place holder to record likely projects for the first and subsequent iterations of the inter-operability test beds and other work items.

Candidates projects, Intra-domain

Reading University E-Science Centre proposal to develop inter-operable Web Map Services for the Meteorology-Oceanography communities, starting October 2009. Funding awaited.
Climate Change Integration Plugfest (CCIP) at the FOSS4G conference in October 2009. This will test the efficacy of both standards and tools for the exchange of climate-relevant data. The aim is to create a portable test-bed (based on a single physical machine hosting several virtual servers) that can be used to test and demonstrate the OGC approach. Scenarios and required data, services and hardware are being devevloped.
Mailing list at ccip-2009@lists.opengeospatial.org
http://external.opengis.org/twiki_public/bin/view/ClimateChallenge2009/WebHome 
INSPIRE Thematic Working Groups for Annex III themes ‘Atmospheric conditions’, ‘Meteorological geographical features’

Candidate projects, Inter-domain

ACRE ERA project

Timeline

CBS XIV, Dubrovnik, 2009/03/25-04/02. Establishment of IPET-MDI
OGC TC, Athens, 2009/03/30-04/04. Establishment of Meteorology Domain WG

AIXM Conference May 12th, 2009 - May 14th, 2009 
ISO/TC211 May 28th, 2009 - May 30th, 2009
INSPIRE Data Specifications for ‘Atmospheric conditions’ and ‘Meteorological geographical features’ 2012-05-15
Start first round of inter-operability test beds

End first round of inter-operability test beds

Review results of first round of inter-operability test beds

Initial List of Stakeholders:
GALEON

OCEANS IE

INSPIRE & JRC

AIXM & Eurocontrol

SeaDataNet

GMES/Kopernikus FTS (especially MyOcean & PROMOTE/GEMS)

OGC Hydrology DWG

GeoSciML community

SWE community

GO-ESSP

GEOSS

IOC / JCOMM

Appendix E: ECMWF Workshop on GIS/OGC standards

A workshop was held at ECMWF (24-26 Nov, 2008) with the aim to review the use of OGC standards in geo-sciences in Europe and worldwide, and to promote collaboration between meteorological services in order to define a set of common standards that will enhance interoperability.

The workshop programme and presentations are available online: http://www.ecmwf.int/newsevents/meetings/workshops/2008/OGC_workshop/index.html
A roadmap developed from the workshop included the establishment of an OGC Domain Working Group as the main outcome. Subject to the OGC-WMO MoU, the following diagram illustrates the foreseen activities:
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