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Executive Summary

The third meeting of the CBS Expert Team on Integrated Data Management was held from 15 to 18 December 2003 at the WMO Headquarters in Geneva.

The meeting developed a draft content of the revised Guide on WWW data management for electronic publication. 

The meeting reviewed the WMO metadata standard on the basis of the experience gained in the implementation of the WMO metadata standard. The meeting considered the activities of the ISO Technical Committee (TC) 211 related to the ISO Standard for Geographic Metadata and recommended action for the further WMO participation in the ISO development. Noting the urgent  need to develop a mechanism to involve WMO Programmes in the further development of the WMO metadata standard, the meeting recommended the designation of focal points on WMO metadata standard by WMO Programmes. The meeting recommended that the WMO metadata standard be kept updated by a WMO Inter-programme Task Team.

The meeting agreed to draft an introduction to the WMO metadata standard to publicise the standard amongst all WMO Programmes. The meeting recommended to inform the ISO TC 211 of the draft WMO metadata standard and further consider registering the interpretation with ISO when the WMO metadata standard is sufficiently mature to be published.

The meeting started considering the next step of the development of the WMO metadata standard required for the request/reply mechanism.

As requested by CBS, the meeting made a proposal for the product identifier, date and originator components of the file naming convention. The meeting also identified a requirement for a “unique identifier” for all unique documents and files, and also for stations.

1. ORGANIZATION OF THE MEETING (agenda item 1)

1.1 Opening remarks

1.1.1
The third meeting of the CBS Expert Team on Integrated Data Management was held from 15 to 18 December 2003 at the WMO Headquarters in Geneva under the chairmanship of Mr S. Foreman (UK).

1.1.2
On behalf of the Secretary General of WMO, Mr Yan Hong, Assistant to the Secretary General, welcomed the participants. He recalled that the Fourteenth Congress noted with appreciation that CBS developed a WMO core metadata standard, based on the ISO standard for geographic metadata, with a view to describing data exchanged by all WMO Programmes in an unambiguous way.  Noting the crucial importance of metadata for the Future WMO Information System, Congress requested all WMO Programmes to join their efforts in the further development of detailed WMO metadata standard. CBS requested to pursue the development of WMO metadata standard, involving other Commission’s expertise, and carry out tests. CBS recognized that several further actions were required before WMO could adopt the metadata standard for operational use. CBS felt that a key action was to apply the draft standard to data held by several Programmes, so that practical problems with using the standard could be identified and corrected before the standard was finalized. The second action agreed by CBS was to publicize the standard, both within WMO Commissions and elsewhere (for example, registering the interpretation of the standard with ISO). The third major action was to work with other expert teams to implement the detailed metadata required to provide the “management and usage” layer and also the technical mechanisms to transfer metadata with the data they described.

Adoption of the agenda

1.2 The experts adopted the agenda as reproduced at the beginning of this report.
2. GUIDE ON WWW DATA MANAGEMENT

2.1
CBS requested to revise the Guide on WWW data management for electronic publication. Noting the speed at which details of information technology were changing and the fact that including outdated technical information within WMO publications would be misleading, CBS decided that the content of the guide should be revised substantially by the OPAG on ISS. The Commission asked that the Guide should be designed for electronic publication and that only those aspects of the Guide that described best practices should be maintained by WMO in the official languages. Guidance on other aspects of data management should be included indirectly through references to other sources of information available on the Web. It recognized the implication that some of the more technical information might not be available in all the official languages. The Commission also asked the OPAG on ISS to establish a process to verify and update the references at an appropriate frequency.

2.2
The meeting agreed on a draft content for the guide on WWW data management as given in Appendix to this paragraph. The meeting requested the Secretariat to distribute the draft to members of the ICT and Expert Teams of the OPAG on ISS for comments and for possible contributions in the drafting of the guide.
3.  WMO METADATA STANDARD

3.1 Refining the WMO metadata standard 

Experience gained in the implementation of the WMO metadata standard

3.1.1
Experiences gained in the implementation of the WMO metadata standard were presented at the meeting for the following application:

· For the World Climate Programme (WCP), the CliWare system for which Mr Alexander Besprozvannykh (Russian Federation) submitted a document,

· For the World Climate Research Programme (WCRP), ACSYS and CliC programmes experience presented by Mr Bernard lMiville (Canada),

· For the World Weather Watch (WWW) Programme, Metadata system for the Distributed Meteorological Data Service System (DMDSS) in the China Meteorological Administration (CMA) presented by Mr Guofu Wang (China),

· For the World Weather Watch (WWW) Programme, the Virtual Global Information System Centre (GISC) project for which Gil Ross (UK) presented a draft list of processes that will be used in a GISC within the framework of the Future WMO Information System (FWIS), in particular the Catalogue Management process.

Presentations and documents prepared for the meeting are available from http://www.wmo.int/web/www/WDM/ET-IDM-3/documents.html.

3.1.2
On the basis of the issues raised from the experience gained in the implementation of the WMO metadata standard, the meeting summarised the action required to review accordingly the WMO metadata standard in notes added to the description of the WMO metadata standard given in Annex to this paragraph.

Participation in ISO development

3.1.3
Mr Dave Danko, Editor of the ISO Standard for Geographic Metadata (ISO 19115), made a presentation of the activities of the ISO Technical Committee (TC) 211 related to the ISO Standard for Geographic Metadata.  ISO was developing the ISO/TS 19139 Geographic Information - Metadata – Dataset Implementation specification and the ISO 19115-2  Geographic Information - Metadata – Part 2 Extensions for Imagery and Gridded Data. ISO planned to finalise the ISO 19139 in November 2004 and the ISO 19115-2 in 2006. ISO seeks for the participation of experts in the elaboration of these standards. On the other hand, the participation of WMO experts in the elaboration of these standards would help WMO in keeping abreast of the development of ISO standards of interest for WMO and in anticipating their applications to the WMO metadata standard. The chairman of the expert team will submit proposals for the designation of such experts to the chairman of the OPAG on ISS.

WMO
inter-programmes activities

3.1.4
The WMO metadata standard should comprise the core WMO metadata standard and its extensions specific to each WMO Programme. Each WMO Programme is expected to propose amendments to the core standard as required, and to develop and maintain its own extension.

3.1.5
Noting the crucial importance of metadata for the Future WMO Information System, Congress requested all WMO Programmes to join their efforts in the further development of detailed WMO metadata standard. The meeting noted the recommendations included in the WMO study on integration of data management activities between WMO Programmes prepared by Mr David McGuirk . The conclusions of the meeting are recorded in the Annex to this paragraph. The meeting agreed that there was an urgent need to develop a mechanism to involve the following WMO Programmes in the further development of detailed WMO metadata standard:

· Aeronautical Meteorology Programme

· Agriculture Meteorological Programme

· Atmospheric Research and Environment Programme

· Global Climate Observing System

· Hydrological and Water Resources Programme

· Marine Meteorology and Oceanographic Programme

· Public Weather Service Programme

· World Climate Programme

· World Climate Research Programme

· Space Programme

· World Weather Watch Programme

3.1.6
The meeting recommended the designation of focal points on WMO metadata standard by these WMO Programmes. The focal points are expected to:

· Compile and share information on the experiences gained in the use of the draft WMO metadata standard within their Programmes; 

· Co-ordinate proposals for the amendments to the WMO standard, i.e. amendments to the core WMO metadata standard and development/amendments to the extension of the WMO metadata standard specific to their Programmes, and submit these proposals to the other focal points;

· Consolidate proposals for the extension of the WMO metadata standard

The expert team  recommended the establishment of an inter-programme task team  to develop and maintain the WMO metadata standard (i.e. the core WMO metadata standard and its extensions).  The meeting agreed that ET-IDM would use the focal points of the WMO Programmes to advise on maintaining the standard until such an inter-programme task team be set up.

3.2
Publishing the WMO metadata standard

3.2.1
CBS agreed to publicise the standard, both within WMO Commissions and elsewhere (for example, registering the interpretation of the standard with ISO). 

3.2.2
The meeting noted that all the WMO Programmes have different levels of knowledge about the development of the WMO metadata standard. Experts from different WMO Programmes felt that the drafting of an introduction to the WMO metadata standard would facilitate the participation of experts of the WMO Programmes in the development of the standard. This introduction should provide information on the rationales for the development of the WMO metadata standard shared by the WMO Programmes, and for the use of the ISO Standard for Geographic Metadata (ISO 19115); it should explain how to read and use the standard, and how it can be extended. Most parts of this introduction should also be parts of the guide on WWW data management. 

3.2.3
ISO had not yet defined the procedures required for the registration of the metadata profiles developed by communities like WMO. It might be possible that the only solution to register the interpretation with ISO would be to submit a new work item proposal to ISO. This matter should be further considered when the WMO metadata standard is sufficiently mature to be published. The meeting noted the possibility of informing the ISO TC 211 of the draft WMO metadata standard as given in Annex to paragraph. With a view to starting informing ISO community of the WMO metadata standard, the meeting recommended to do so before the next meeting of the ISO TC 211 scheduled in May 2004.

3.3
Implementing detailed WMO metadata standard for the “management and usage” layer

3.3.1
The meeting agreed to start considering the next step of the development of the WMO metadata standard required for the request/reply mechanism. For the implementation of search engines, the  following issues have to be considered:

· To define a common hierarchy of parameters (temperature, water level, etc.), that can be used by the server to present the list of parameters to the user for the preparation of a selection,

· To find the parameters contained in a data file from its metadata (see note 0312-13 in Annex to paragraph 3.1.2). This information is essential for the server to find the data files matching a request and to prepare the reply to the request.

With a view to avoiding the establishment and the maintenance of new list of parameters, it should be preferable to make reference to lists of parameters already defined by the WMO Programmes. The meeting noted that the EGOWS working group on Meteorological Objects developed a model of a list of common meteorological objects. 

3.3.2
The meeting agreed to inform ISO TC-211 that WMO needs to add the “CommunityTopic” tags to provide useful high-level categorisation, and that this might be a suitable item to include in the draft XML schema as an optional item.
4.
FILE NAMING CONVENTION

4.1
Through Res. 6/2/1(CBS-Ext. (02)), CBS approved a general file naming convention. The file naming convention should be implemented with a transition period not exceeding 2007.The implementation date is subject to review by CBS.  The procedure is based on transmission of file pairs, one file being the information file and the other being the associated metadata file. The concept of file pairs allows the communications function to be implemented independently of data management requirements for structure of metadata, yet provides for the carriage of whatever metadata is required. It is not compulsory to always have a .met file, such as when the information file itself is self-specifying or when a single .met file can describe several information files (for example as in the case of same data type for different times.  ET-IDM has been asked to recommend how this may be achieved.

4.2
Current standards state that there is always however a clear relation between the Information File Name and the Metadata File Name, which should only differ from their Extension field and possible wildcards.
4.3
 File names for new message types shall follow the following format: 

	pflag_productidentifier_oflag_originator_yyyyMMddhhmmss[_freeformat].type[.compression]


The fields are defined in Appendix.

4.4
For pflag = T, The productidentifier field will be decoded as a standard T1T2A1A2ii data designator. For pflag = A, The productidentifier field will be decoded as a standard Abbreviated Heading, including BBB as appropriate, space characters being discarded, e.g. T1T2A1A2iiCCCCYYGGgg[BBB]. pflag = W is allocated to a planned WMO Product identifier. 

4.5
No table allocations have yet been defined for pflag = W (planned WMO product identifier). There is a requirement to define the allocation tables for the corresponding mandatory fields “productidentifier”, “oflag”, “originator” and “yyyyMMddhhmmss”. As mentioned in the report of the chairman of the OPAG-ISS to the CBS Management Group (Langen, 13-16 October 2003), this task should be undertaken by the ET-IDM in co-ordination with the Expert Team on Enhanced Utilisation of Data Communication System (ET-EUDCS).

4.6
The meeting recognised the requirements for unique identifiers on documents, data collections, files and for stations. Given this wide variety of need, the meeting felt that any attempt to define a common system for assigning such identifiers would not be possible. The metadata standard is intended to allow the data to be described, and it is not possible to map this onto only a few characters. For unique identifiers there are a number of international approaches, including bar codes, IPv6 and initiatives from standards bodies to encode uniqueness into public key encryption. The  meeting felt that WMO should not invent yet another approach.

4.7
For the file naming convention when pflag=W, the meeting felt that the UN bar-code approach was appropriate. In this each originating centre is responsible for defining its own unique reference for data. For the file naming convention, it is the combination of product identifier and the group date time and the product originating centre. This combination should be unique, as are bar codes. The originating centre should be the current CCCC with an addition that if this is not sufficient, each current originating centre can delegate to sub-centres, in which case these are denoted by CCCC{n} where {n} is a number assigned by the originating centre. In this case the oflag should be W (Extended originating centre code). The metadata allows a number of defining date times, and although the responsibility for defining the date group in the file name lies with the originating centre, the meeting strongly recommended that it should be a UTC value, and that the meaning of the date should be defined by ET-EUDCS. The meeting also noted that the case of letters should not be relied on to distinguish between files. Originating centres must take account of the need to identify corrected versions of files and inform their users of how this will be denoted.

4.8
The meeting discussed the common practice of deconstructing and reconstructing files. It concluded that if this operation is performed, the resulting file should be given a new file name. It is not acceptable for the same file name to refer to files that have different contents, even if the difference has no meteorological significance.

4.9
Within the metadata standard, there is a requirement for a unique identifier for the metadata. As for file names, it is the responsibility of the centre originating the metadata to define its own system for determining these, which should be prefixed by the CCCCn to ensure global uniqueness.

4.10
For station numbers the meeting noted that the IPv6 definitions would allow unique identifiers to be given for stations, and recommended that this method should be considered for future extensions to station numbering. This allows each organisation flexibility to define its own numbers in a way that guarantees there will be no conflicts. This approach still requires that the assigned numbers are registered with WMO for wider publication.

4. FUTURE WORK PROGRAMME
5.1.
The meeting agreed on the list of actions given in Annex to this paragraph.

5.2
The meeting suggested to organise the next meeting of the expert team in June 2004, possibly together with the planned Workshop on Metadata

5. CLOSURE OF THE MEETING

The meeting closed on Thursday 18 December 2003 at 1300.

WWW Guide to Data Management (2004 edition)

Aims:

· Identify the key processes that must be implemented to participate in the WWW so that the integrity of the WWW is maintained

· Identify where to find the relevant WMO standards and bodies responsible for maintaining those standards

· Indicate which standards are appropriate to the reader

· Identify the decision making processes relevant to participation in the WWW and how to interact with them

· Explain how changes to the WWW standards might impact on activities

Introduction

What is WMO?

References to standard WMO web pages for context and history. Intended as a guide to those not familiar with WMO.

What is WWW?

References to standard WMO web pages for WWW aims and high level method of working, together with the reasons for the existence of WWW and its administrative position within WMO. Intended for participants in other WMO programmes.

Why is data management is important for WWW?

This gives the rationale for this document – each bullet is a “chapter” in the full document.

· What data need to be managed within WWW?

· Collecting data for WWW

· Quality assurance of data for the WWW

· Exchanging data within WWW

· Storing data for use by WWW

· Using data within WWW

· Changing standards and procedures within WWW

What data need to be managed within WWW?

Overview of data sources

Metadata

1.1.1 Reasons for metadata

1.1.2 Discovery

1.1.3 Request

1.1.4 Description of data holdings/transmissions

1.1.5 Associated data
1.1.5.1 Needed for data to be interpreted

1.1.5.2 Must be managed actively if data are to be meaningful

1.1.5.3 Often implicit in data exchanges within WWW, so knowledge of sources essential

Links to WMO manuals on station details, etc

Collecting data for WWW

1.1.6 Observing standards
1.1.7 Observing practices
1.1.7.1 Main synoptic hours, etc

1.1.7.2 Climate data exchange monthly

1.1.8 Types of data production centre
1.1.8.1 Observing platforms

1.1.8.2 Satellite data reception

1.1.8.3 NWP

1.1.8.4 etc

1.1.9 Creation of products
1.1.9.1 Where to look for products available

1.1.9.1.1 WMO level (eg trajectories of volcanic ash, nuclear incidents)

1.1.9.1.2 NMS products regularly exchanged

Quality assurance of data for the WWW

1.1.10 Procedures for observation quality control
1.1.10.1 Real time

1.1.10.2 Climatological

1.1.10.3 Local

1.1.10.4 Specialised centres

1.1.11 Verification
1.1.11.1 Reasons for verification

1.1.11.2 Specific verification activities (eg NWP index)

1.1.12 Monitoring of effectiveness of communications systems
1.1.12.1 Routine monitoring

1.1.12.2 Specific exercises

Exchanging data within WWW

1.1.13 GTS structure
1.1.13.1 Roles of different types of centre

1.1.13.2 Techniques used

1.1.13.2.1 Push

1.1.13.2.2 Request-reply

1.1.13.3 Concepts of routeing

1.1.14 Additional mechanisms that might be relevant
1.1.14.1 Internet

1.1.14.2 Outline of FWIS objectives

1.1.15 Procedures and catalogues
1.1.15.1 Eg volume C1

1.1.15.2 Other directories

1.1.16 Use of WMO codes and formats
1.1.16.1 Reasons for existence (interoperability)

1.1.16.2 Where to find definitions

1.1.17 Other relevant code forms and formats used in related fields
1.1.17.1 NetCDF

1.1.17.2 XML

Storing data for use by WWW

1.1.18 Responsibilities for storing data on behalf of WWW
1.1.18.1 Roles

1.1.18.1.1 World Data Centres

1.1.18.1.2 RSMCs

1.1.18.1.3 NHMSs

1.1.18.1.4 Other centres with specific responsibilities

1.1.18.2 References to responsibilities

1.1.19 Local data storage
1.1.19.1 Principles of backup, change control etc

Headlines only – refer to internet resources for more detailed information

Using data within WWW

1.1.20 Conditions of use
· Refer to WMO resolutions 25/40

· IPR issues

1.1.21 Appropriate use of data
1.1.21.1 Check currency of data

1.1.21.2 Check data suitable for intended use (eg accuracy, representative)

1.1.22 Other forms of representing data that are relevant to interactions with other Commissions
1.1.22.1 NetCDF

1.1.22.2 GRADS

Changing standards and procedures within WWW and FWIS

Most appropriately prepared by the Secretariat

1.1.23 Reasons for change process
1.1.23.1 Thousands of users

· So slow to respond

· Very expensive to make changes to software

· Need to co-ordinate and synchronize changes

1.1.23.2 Changes can “break” things

Eg METAR changes

1.1.23.3 Methods used

By each manual/volume

Bibliography

Contains a list of all references/links outside the Guide. These are the targets of hyperlinks within the Guide. For paper documents, the list gives the full title/author/publisher/date/ISBN reference (where appropriate); for internet documents gives the full URL (tagged as hyperlink to the document).

Physical implementation of the Guide

· Electronic, hyperlinked

· The Guide itself should be downloadable as a single document – the only links that do not work when it is a stand-alone document should be to external documents (and then only if the document is being read on a platform with no access to the Internet).

· At any level, only enough detail should be given to allow the reader to decide whether to follow a link to a more detailed explanation

· Anything held within the Guide should be multi-lingual in the official languages of the WMO.

· The document should contain copious links to external web sites that give more information – but there needs to be a process in place to check that these still work.

· External links should be collected in one place –to make it simpler to check that they are still valid, to make it clear when the user is leaving the Guide, and to make it easier to maintain the document when external documents move.

Annex to Paragraph 3.1.2

WMO Core Metadata – comments made at meeting

Notes:
The following table provides an overview of the WMO Community Core Metadata Profile suitable for use by decision makers and users - NOT implementers.  To implement this standard the ISO DIS 19115 document, which describes the complete ISO standard, must be consulted. 

This standard provides a general definition for directory searches and exchange that should be applicable to a wide variety of WMO datasets.  It does not specify how these metadata should be archived or presented to users.  It also does not specify any particular implementation and could be implemented as a database, a flat file, or any other suitable mechanism.  

Of the core elements listed, those in bold are required, with all others being optional.  
It must be remembered that this list defines a minimum set of information to describe data for WMO exchange and is not exhaustive.  To fully meet the requirements of WMO Programmes for metadata, application of far more comprehensive standards would be required.  The development of these comprehensive standards should be pursued by the individual programmes.

	Generic Name
	ISO Field/Class Name and Reference Lines
	Definition

	Metadata ID

Metadata language

Metadata char. set

Metadata contact

Metadata date

Metadata name

Metadata Version

Data Reference System

Data information

Data distribution

Information

Data Lineage or Quality
	MD_Metadata (1)


fileIdentifier (2)


language (3)  


characterSet (4) 


contact (8) 



CI_ResponsibleParty (see 374 below) 


dateStamp (9) 


metadataStandardName (10)


metadataStandardVersion (11)

      referenceSystemInfo (13)

         MD_ReferenceSystem (186)


         ReferenceSystemIdentifier                  (187)


         ReferenceAuthority (206)



      CI_ResponsibleParty (374)       (see below)


       ReferenceDescription (207)

      IdentificationInfo(15)

           MD_DataIndentification (see 

           36 below)

      distributionInfo(17)

           MD_Distribution (see 270 

           below)

      dataQualityInfo(18)

           LI_Lineage (see 82 below)
	Unique identifier for this metadata item
Language of this metadata item

Character set of this metadata item (Default of ISO 10646-1) See note 0312-11
Party responsible for this metadata item

Date that this metadata item was created

Name of the metadata standard (including profile name) used

Version (profile) of the metadata standard used

Description of the data temporal and spatial reference system

Information about the reference systems used (temporal, coordinate and geographic)

Name of reference system

Person or party responsible for maintenance of the reference system 

Description of the Reference System
Basic information about the data

Information about the data distribution and availability

Information about the data lineage or quality

	Title

Reference Date

Identifier

Abstract

Dataset Contact

Update frequency

Access Rights or Restrictions

Spatial Resolution
Language

Character set

Topic Category

Keywords


	MD_DataIdentification (36)


Citation (24)



title (360)



referenceDate (362)

                CI_Date (see 393 below)


identifier (365)



identifierType (366)


abstract (25)


pointOfContact (29)



CI_ResponsibleParty (see 374 below)


resourceMaintenance(30)



maintenanceAnd UpdateFrequency(143)



maintenanceNote(148)


resourceConstraints (35)



MD_Constraints (67) (see below)


spatialResolution (38)


spatialRepresentationType (37)


language(39)


characterSet (40)


topicCategory (41)


descriptiveKeywords (33)

	Basic information required to uniquely identify a dataset
Name of the dataset 

Reference date for the dataset

Unique identifier for dataset

Form of the unique identifier (if standardized)

Brief narrative summary of the contents of the dataset

Identification of, and means of communication with, person(s) and organizations(s) associated with the dataset
Frequency with which changes are made to the dataset after the intial dataset is created See note 0312-06
Information regarding specific requirements for maintaining the dataset

Restrictions on the access and use of the resource or metadata
Spatial density of the data in the dataset (e.g. grid spacing)

Method used to spatially represent data in the dataset [Code list: B.5.26]

Language(s) used in the dataset, if applicable
Character set used in the dataset, if applicable 

Discipline covered by this dataset [ISO code list B.5.27] - Note this field is of limited use for WMO purposes but is a required field within the ISO standard and is included to ensure conformity.

List of predefined and other keywords used to describe the dataset

See note 0312-13

	Date or period
	CI_Date (393)


    date or period (394)



dateType (395)
	Reference date or period for the dataset  

Type of date [code list: creation, publication or revision date]

	Responsible Party

Organization

Org. role

Individual name

Position

Phone number

Fax number

Address

E-mail address

Web Site
	CI_ResponsibleParty (374)


organisationName (376) 


role(379)


individualName (375) 


positionName (377)


contactInfo (378) 



CI_Contact (387)




phone (388)





voice (408)





facsimile (409)





address(389)





deliveryPoint (381) 





city (382)





postalCode (384)





country (385) 





electronicMailAddress (386)




onLineAddress (390)
	Name of the responsible organization

Function performed by the responsible party [code list: resourceProvider, custodian, owner, user, distributer, originator, etc¨]
Name of the responsible person
Position of the responsible person
NOTE: Either a phone number or address is required

Telephone by which individuals can speak to the responsible party

Telephone number of a fax machine for the responsible party

Address line for the location

City of the location

Postal code

Country

Electronic mail address of the responsible party

URL of organization

	Vertical Extent

Geographic Extent

Geographic name

Bounding box

Bounding polygon

Temporal Extent
	EX_Extent (334)


Description (335)


Ex_VerticalExtent (354)



minimumValue (355) 



maximumValue (356)



unitOfMeasure (357)



verticalDatum (358)


EX_GeographicExtent (339)



EX_GeographicDescription (348) 




geographicIdentifier (349)



EX_GeographicBoundingBox 




westBoundLongitude (344)




eastBoundLongitude (345) 




southBoundLatitude (346) 




northBoundLatitude (347) 



EX_BoundingPolygon (341)




polygon (342) 

EX_TemporalExtent (350)



Extent (351)




beginDateTime (new)




endDateTime (new)




dataFrequency (new)
	Information about spatial, vertical, and temporal extent of the dataset
Spatial and temporal extent for the dataset (in text)
Vertical domain of the dataset See note 0312-09
Lowest vertical extent contained in the dataset
Highest vertical extent contained in the dataset
Vertical units used for vertical extent information (E.g.: metres, feet, hectopascals)
Information about the origin from which the maximum and minimum elevation values are measured (see ISO 1911) See note 0312-14
Note: At least either a description or bounding box; additionally a bounding polygon is required See note 0312-03
Description of the geographic area using identifiers (names) See note 0312-02
Identifier used to represent a geographic area or location

NOTE This is only an approximate reference so specifying the co-ordinate system is unnecessary See 0312-04

Western-most limit of the dataset, longitude in decimal degrees (positive east)

Eastern-most limit of the dataset, longitude in decimal degrees (positive east)

Southern-most limit of the dataset, latitude in decimal degrees (positive north)

Northern-most, limit of the dataset, latitude in decimal degrees (positive north)

Sets of points defining a bounding polygon. See note 0312-01
See note 0312-10

NOTE: Each of the 3 fields below is required if applicable
Beginning date of the data in the dataset 

Ending date of data in the dataset 

Observing frequency of the data in the dataset [code: WMO_DataFrequencyCode See note 0312-06

	Access Rights or Restrictions
	MD_Constraints (67)


useLimitation (68)


MD_LegalConstraints (69)



accessConstraints (70)



useConstraints (71)



otherConstraints (72)


MD_SecurityConstraints (73)



classification (74)



userNote (75)



classificationSystem (76)



handlingDescription (78)
	See 0312-12

Restrictions on the access and use of the dataset or metadata (Could specify WMO Additional Data as free text 

Restrictions and legal prerequisites for accessing and using the dataset

Any special restrictions or limitations on obtaining the dataset

Any special restrictions or limitations or warnings on using the dataset

Other restrictions and legal prerequisites for accessing and using the dataset

Handling restrictions imposed on the dataset for security reasons

Name of the handling restrictions on the dataset

Explanation of the application of the legal constraints or other restrictions and legal prerequisites for obtaining and using the dataset

Name of the classification system

Additional information about the restrictions on handling the dataset

	Format name

Format version

On-line source

Off-line media
	MD_Distribution (270)

distributionFormat (271)



name (285) 



version (286)


TransferOptions (273)



OnLine (277)




linkage (397) 




WMO_Source (new)



Offline (278)




mediumName (292)  
	Information about the distributor of and options for obtaining the dataset

Provides a description of the format of the data to be distributed
Name of the data transfer format(s) See note 0312-07
Version of the format (date, number, etc.)

NOTE: At least either on-line source or off-line media is required

Information about online sources from which the dataset can be obtained

Location (address) for on-line access using a Uniform Resource Locator 

WMO centre identifier

Information about offline media on which the dataset can be obtained

Name of the medium on which the dataset can be received [code list: ISO B.5.20]

	Processing Level 
	LI_Lineage (82)

statement(83)


processStep(84)


source(85)
	Information about the level of processing applied to the dataset See note0312-08
Information about the events or source data used in constructing the dataset

Information about an event in the creation process for the dataset

Information about the source data used in creating the dataset

	Reference System
	MD_ReferenceSystem (186)

referenceSystemIdentifier (187)


authority (206)



CI_ResponsibleParty (374) (see above)


code(207)
	Information about the reference systems used (temporal, coordinate and geographic)

Name of reference system

Person or party responsible for maintenance of the reference system namespace

Alphanumeric value identifying an instance in the namespace


Extensions to ISO Code Lists

B.5.26
MD_SpatialRepresentationTypeCode <<CodeList>>

	
	Name
	Domain code
	Definition

	1. 
	MD_SpatialRepresentationTypeCode
	SpatRepTypCd
	method used to represent geographic information in the dataset

	2. 
	vector
	001
	vector data is used to represent geographic data

	3. 
	grid
	002
	grid data is used to represent geographic data

	4. 
	textTable
	003
	textual or tabular data is used to represent geographic data

	5. 
	tin
	004
	triangulated irregular network 

	6. 
	stereoModel
	005
	three-dimensional view formed by the intersecting homologous rays of an overlapping pair of images 

	7. 
	video
	006
	scene from a video recording 

	Additional entries

	8. 
	irregularPoints
	007
	Irregularly-spaced points, such as meteorological stations


NEW:

WMO_DataFrequencyCode <<CodeList>> See note 0312-06
	
	Name
	Domain code
	Definition

	1. 
	WMO_DataFrequencyCode
	DataFreqCd
	Temporal sampling frequency of the data within the dataset

	2. 
	Continuous
	001
	More than once per minute

	3. 
	1minute
	002
	

	4. 
	5minute
	003
	

	5. 
	10minute
	004
	

	6. 
	15minute
	005
	

	7. 
	30minute
	006
	

	8. 
	Hourly
	007
	

	9. 
	3hourly
	008
	

	10. 
	6hourly
	009
	

	11. 
	8hourly
	010
	

	12. 
	12hourly
	011
	

	13. 
	Daily
	012
	

	14. 
	Weekly
	013
	

	15. 
	10day
	014
	

	16. 
	Fortnightly
	015
	

	17. 
	Monthly
	016
	

	18. 
	3monthly
	017
	

	19. 
	6monthly
	018
	

	20. 
	Annual
	019
	

	21. 
	decade
	020
	Decade or longer


Keywords for Describing WMO Datasets

See 0312-05

	(any number)
	Barometer
	Cooling
	Dry

	Absolute
	Biometeorology 
	Cores
	Duration

	Accumulated
	Boundary
	Cover
	Dust

	Aerosol
	Brightness
	CREX
	Dynamics

	Aerosols
	BUFR
	Crop
	Earth

	Agriculture
	Bulb
	Cyclone
	Electricity

	Agrometeorological
	Ceiling
	Daily
	Element

	Air
	Change
	Data
	Elevation

	Albedo
	Chemistry
	Day
	Energy 

	Altitude
	Circulation
	Days
	Equivalent

	Amount
	Cirrocumulus
	Degree
	Erosion

	Analyses
	Cirrostratus
	Depth
	Evaporation

	Analysis
	Cirrus
	Derived
	Evapotranspiration

	Annual
	Climate
	Dew
	Events

	Anomaly
	Climatology
	Diffusion
	Extent

	Anomalies
	Cloud
	Direction
	Extremes

	Applied
	Clouds
	Dissolved
	Flux

	Atmospheric
	Component
	Divergence
	Fog

	Aviation
	Condensation
	Droplet
	Forecast

	Balance
	Conductivity
	Drought
	Forestry


	Freeze
	Hour
	Low
	Monthly

	Frost
	Hourly
	Marine
	Mountain

	Gale
	Humidity
	Maximum
	Nuclei

	General
	Hurricane
	Mean
	Normals

	Geopotential
	Hydrological
	Measurement
	NWP

	Glacial
	Hydrology
	Median
	Observation

	Global
	Hydrometeorology
	Meteorological
	Ocean

	GPS
	Ice
	Micro
	Oceanography

	GRIB
	Imagery
	Micrometeorology
	Ordinary

	Grid
	Index
	Military
	Oxygen

	Gridded
	Instruments
	Minimum
	Ozone

	Ground
	Land
	Missing
	Paleoclimatology

	Growing
	Laser
	Mist
	Parameterization

	Gust
	Layer
	Mixed
	Period

	Hail
	Layers
	Mixing
	pH

	Hair
	Level
	Mode
	Phenomena

	Heating
	Lifted
	Model
	Physics

	Heavy
	Lightning
	Modification
	Point

	Height
	Liquid
	Moisture
	Polar

	High
	Long
	Monsoon
	Pollution


	Potential
	Relative
	Spectral
	Tide

	Precipitable
	Remote
	Speed
	Topography

	Precipitation
	Rings
	Spout
	Tornado

	Present 
	Salinity 
	Stability
	Total

	Pressure
	Sand
	Standard
	Track

	Properties
	Satellite
	Static
	Transport

	Quality
	Scale
	Storms
	Tree

	Quantity
	Sea
	Stratopause
	Tropopause

	Radar
	Sedimentation
	Stratosphere
	Troposphere

	Radiance
	Sensing
	Stratospheric
	Tropospheric

	Radiation
	Short
	Sunshine
	Turbidity

	Radiative
	Size
	Surface
	Turbulence

	Radiological
	Sky
	Swell
	Type

	Rain
	Snow
	SYNOP
	Typhoon

	Rainfall
	Snowfall
	System
	Upper

	Rate
	Soil
	Temperature
	Urban

	Ratio
	Soils
	Tendency
	Use

	Record
	Solar
	Thickness
	Vapour

	Reflectance
	Soundings
	Thunder
	Variable

	Reflectivity
	Space
	Tidal
	Velocity


	Visibility

	Volume

	Virtual

	Vorticity

	Warm

	Water

	Wave

	Waves

	Weather

	Wet

	Wind

	Year

	Yield


Explanations of issues that the Expert Team members will investigate and address

0312-01. Bounding polygon.

To be compliant the ISO standard for metadata must contain either a bounding box or a named area. The Bounding Polygon is a possible additional set of information to assist with precision.

Polygon can consist of the degenerate types of “line” and “point” as well (two points and one point in polygon).

Search engines are unlikely to be able to search on areas included by polygons.

Possibilities are

a) use GML method of defining polygon – preferred if close to our needs

b) use an existing WMO definition (eg sea ice extent, sig weather regions).

0312-02. Gazeteer

Although a standard Gazeteer removes ambiguity, using free-form text is likely to be adequate for search purposes.

0312-03. Preferred geographical indicator.

WMO metadata must contain the “bounding box.” However, recognizing that this is likely to result in a large number of “false positives” in search requests, then either or both of a geographical name and/or a bounding polygon should be used as well.

0312-04. Bounding box

Note that the western most limit might be positive and the easternmost negative if the bounding box crosses the international date line.

For any box surrounding a Pole, the limits are +/-90 and the southern (northern) most latitude, and the longitude extent must be +/-180.

0312-05 Keyword list

The list is not, and cannot be, exhaustive but is included to allow metadata providers to include them in their data descriptions and for users to use them for searching. However, to avoid the situation where data cannot be described, data creators are able to define new keywords, and a mechanism will be put in place to assess proposals for new keywords for inclusion in the list (and hence for having multi-lingual equivalents defined).

0312-06 Frequency of data update

The data update frequency should either be the WMO code or of the form {Date type, Time type or DateTime Type}.

The time elements can be repeated as often as needed to describe the data.

0312-07 Distribution format type

This is an unrestricted string that allows multiple formats to be included – for example ASCII data that are packed into a zip file. Eg “ASCII GZ”. String could also include reference to documentation of compression methods.

0312-08. Lineage

This field should be used to indicate whether the data are observations, analyses (re-analyses), forecast (based on initial states including observations), simulations or other sources of data. Could also be used to include the platform/mission in the source of data (eg Ship, aircraft, satellite, satellite id).

May need to use pairs of [source, processing step] to provide additional information. May contain references (eg URI) to external information on the processing and source.

0312-09 Vertical extent.

There is potential ambiguity about vertical extent, the most obvious being in oceanography, where the sign convention is ambiguous. The ambiguity is removed if the strict definition of “minimum vertical extent” and “maximum vertical extent” are used – because the lowest (minimum) is always closer to the centre of the planet than the highest (maximum). Users (and search methods) must be prepared to resolve this. The preference is to use the most common convention, so that depths within the ocean are treated as positive when measured from the surface.

0312-10 Time specification

Time type is needed to indicate the calendar being used – to allow dates BC, model simulations that do not correspond to a physical epoch, etc. Thus there is a need to extend the ISO codes to introduce additional explanations of relevance to WMO. An alternative is to introduce the concept of different calendars that would be recorded in the metadata. Proposal needed
For datasets that are still being added to (“continuing”) the end date should indicate this by the value “Continuing” (or a code that represents this). Other categories may be appropriate, eg “unknown”. Needs to be able to cope with data sets that are being added to – yet still allow a static metadata description. OR Do we use “Dataset Status”?

Proposal needed

0312-11 Character set

There a need to include CP1251 character set which is used within Roshydromet for Russian language characters.

0312-12 Usage constraints

Although there may be occasions where the metadata themselves may need to be of limited access, in general adding the ISO metadata access constraints is likely to introduce additional complications to processing systems. At present the WMO Core Metadata will not contain the ISO parameters that describe access constraints to the metadata, but implementers are advised to be aware that the ISO parameters exist and might be required in later versions of the WMO Core. Any metadata “published” through a system developed for the WMO Core is therefore likely to be disclosed regardless of privacy markings on the metadata.

0312-13 – Parameter description

Need for “Parameter” to describe the physical quantities that are contained within the data file. This also needs to refer to the list that contains the interpretations of the parameters. The ISO standard uses the term “feature” for what WMO community often calls “parameter”. This could be tied to attributes (including units, etc as in BUFR).

Would need “feature/parameter” catalogue (eg existing WMO code tables). If this is not used, then we would need to give instructions on the use of the keyword field.

Assessment and proposal required

0312-14 Vertical extent

We need an additional indicator to state the type of measure being used (eg geopotential, pressure) for the vertical extent.

Observations made by the meeting on the report of a Study on Integration of Data Management Activities between WMO 

The report of the Study on Integration of Data Management Activities between WMO Programmes made by a WMO consultant (David E. McGuirk) is available in: http://www.wmo.int/web/www/WDM/Documentation/WMODM-integration-study.pdf. On page iii, the report recognises 6 requirements.

Requirement 1: “A widely available and electronic (on-line) catalogue to support all meteorological and related data for all WMO Programmes is required.”

This is essentially the discovery level catalogue needed for the GISCs, without the specific instance data needed for dissemination. It requires new standards, mechanisms and tools to identify and to incorporate all data from WMO Programmes. These standards should be developed with consideration of interoperability with the wider academic community. A meeting of the Earth Sciences Portal workshop in Daresbury (England) discussed catalogues and methods to access distributed catalogues. The IPTT on FWIS recommended that WMO should strengthen contact and contribute to the Portal development. However, it is unlikely that a catalogue separate from the GISCs would be advisable because of the effort involved. A catalogue requires the management infrastructure to define, update, delete and keep the metadata up-to-date. Other decisions would also be needed, such as what is incorporated, or how much detail needed. An operating GISC, with regular dissemination and formal management, would simplify these issues. For all Programmes, this is a significant requirement. Agreement of a standard for such a catalogue, and in particular for how centres offering to publish components of the catalogue could draw on the information at other centres, would be a significant advance. There are several technologies that would allow this to be done. The challenging is getting people to work on the problem.

Requirement 2: “It should be possible to rapidly integrate real-time and non-real-time (archive) data sets to better interpret weather events in a climatological context.”

D. McGuirk clarified this requirement and observed that the main problem is of format and accessibility. Climatological archives are usually stored and formatted differently from real-time data, often in time series form. Real-time data are stored in synoptic form, with records stored adjacent to other contemporaneous data. The problem is another variant of the general problem of combining data from different sources. For synoptic forecasting, a common requirement is to compare forecast data with climatological summaries to derive differences from the norm. This is a much simpler task because summary data can be stored in forms similar to synoptic data. For climate work, however, the problem is bigger. In the future, when data grid technologies (under consideration for the V-GISC) allow the DATA GRID to be accessed in a formal way in an accessible format. Developments such as OPeNDAP project for a Network Data Access Protocol are a big step forward, particularly as they remove the dependence on the formats of the original data. This data merging is seen as a potential longer term functionality for a GISC – but is unlikely to be implemented in the first phases. This requirement to deliver data in a form usable for a wide community should form part of the FWIS plan for implementing GISCs. ET-IDM responsibilities would be on identifying the needed formats and techniques.

Requirement 3: “There is a need to identify the potential of observing sites established by one Programme to meet the requirements of other Programmes:”

All Programmes should publish information on their current and planned sites, for reliable site data is needed if this requirement is to be met. This probably requires a central repository, supervised by WMO and fully contributed to by the different Programmes. Costs and organisational issues for this are not simple, and for having dual or multiple Programme sites, management, protocol, access and funding issues could be severe. Issues such as site maintenance and operation, and eventual site closures will require a flexible approach by all concerned, but the synergy and potential for cost savings are considerable. However, the catalogue technology needed for publicising data holdings would also be suitable for this application. The additional challenge is agreeing standard terminology for observing site information and the skills for doing that are not within ET-IDM.

Requirement 4: “Need to harmonise data formats, transmission standards, archiving and distribution mechanisms to support interdisciplinary use of data and products.”

This requirement seems obvious, but is enormously difficult to get agreement on, or to impose. External standards developed outside the meteorological community help considerably because of the resource implications of using Open Source or COTS technology. However, should Research organisations be expected to adhere to or to enforce such standards, for example? Instead of standardising on detailed formats and archives, there may be considerable gains in interoperability in supporting and developing middleware standards such as OPeNDAP. This puts the onus of developing and supporting interfaces to middleware and middleware formats onto individual data suppliers who then have only one data filter or API to create. This may restrict full functionality to that supported by the middleware standard, but would cover a large part of the requirement. GISCs will have to transform certain data types into exchange formats (e.g. XML) and this puts an operational burden which may constrain GISCs.

Requirement 5: “Require a standard method of station numbering beyond existing WMO numbers to define GAW, climate, hydrological and agromet stations.”

It is impossible that all requirements can be met by one standard (e.g. conciseness and recognisability). Full metadata about stations are the only way to do that. Short ID numbers are required by users, for quick recognition and informal communication, which would be inadequate for wider interchange. Bar Codes for example do not contain human recognisable information but require a database reference to identify the product fully. Index numbers - codes which refer to a database store require permanent connection and intelligent software tools to be of use to people. So code numbers which are not readily identifiable, are unacceptable to users, who require more in station identification. This too requires access to more metadata. For formal code structures, this can result in telephone number lengths. While people use telephone numbers, we don't normally remember many of them. Human acceptable number lengths are susceptible to misidentification or can force the re-use of the already allocated numbers. Number re-use has been used for drifting buoys, but this also caused metadata about the buoys to be misinterpreted, e.g. the number of a miscalibrated buoy remained in the reject list long after the number changed and data were mistakenly rejected in Quality Control. Any partial solution would require access to station databases, with functionality to cross match station metadata possibly to multiple codes for different local contexts. However, the team recommends using industrial standards - IPV6. IPV6 should be used to identify sites unambiguously. Local naming or numbering too has its place, but this must be matched via databases to the unique identifiers. It this principle is accepted, ET-IDM could then define a procedure for allocating the number.

Requirement 6: “Need standard practices for the collection, electronic archival and exchange of metadata - high level and detailed, especially for stations and instruments”.

As in Requirement 6, we need to get the WMO Core Metadata Profile publicised both within and outside WMO to the wider met community. It is intended that the WMO Core Profile should be extended to include specific information needed by the specific Programmes. Where this extends beyond “Discovery Level” metadata, the discovery metadata can point to data and documents which describe ancillary metadata, such as station or instrumentation history, or use metadata such as detailed data descriptions, source for data handlers etc. The catalogue requires standardised ways of accessing and extracting data from it. This effort is certainly a requirement on the wider community, (e.g. the Earth Sciences Portal), but in the absence of existing distributed catalogue standards, The GISC catalogue should define some practical interim standards which might mean migrating to agreed standards at a later stage. Where data is “published” in the GISC catalogue, the publisher should provide standardised metadata in the required format (XML) or to provide a translator to create standard GISC metadata, either a conversion from a different standard or a template and data parser to create metadata from instances of the data. In discussing this point, the team considered that to do this task the team might need to be an Inter Programme team, with direct responsibilities to all WMO programmes.

Action list from ET-DMP III. 15-18 December 2003

	Number
	
Action
	Who
	When
	Metadata Note

	1
	Organise next meeting.
	
	
	

	
	Approach Earth Sciences Portal with aim of combined metadata workshop.
	Ross
	End Feb
	

	
	Make arrangements for next meeting, to extend one working day beyond workshop. If unable to arrange a joint workshop, the meeting should last three working days.
	Kerhervé
	Meet in June
	

	2
	Reassess metadata items to represent what the WMO community commonly refers to as “parameters.” Potential fields are “feature” and “coverage.” The co-ordinate system used for “vertical extent” must be included in the metadata as a new element. Make recommendations on how these items are to be treated, and include David Danko in the review process.
	Ross
	Feb
	

	3
	Propose management structure and processes for maintaining the WMO Core metadata and associated tables, schema etc. Written proposal required for discussion at the June meeting
	Ross
	May
	0312-05

0312-13

	4
	Introduce new descriptor “CommunityTopic” and the associated “CommunityTopicDomain” (which indicates where the definitions of the community topics can be found). The objective is to allow categories to be assigned to the data to allow selective searches. Identify the process to select potential WMO “domains” and the lists of categories they declare.
	Ross
	Jan
	

	5
	Inform ISO TC-211 that WMO needs to add the “CommunityTopic” tags to provide useful high-level categorisation, and that this might be a suitable item to include in the draft XML schema as an optional item.
	Foreman
	Jan
	0312-05

	6
	Request that the Expert Team members are added to the list of “experts” for metadata, schema, etc used by TC-211, to gain access to draft documents.
	Kerhervé
	Jan
	

	7
	Report to ISO TC-211 on progress and issues with the WMO Core Metadata standard – for their information
	Foreman
	April
	

	8
	Prepare a “new work item proposal” for ISO TC-211 to suggest that the WMO Core Metadata Standard be adopted as a community profile by ISO. This should be done after the June meeting has agreed the revised standard.
	Foreman
	September 
	

	9
	Include the editorial changes to the text of the WMO Core Metadata standard. (eg bounding box)
	Kerhervé
	Jan
	

	10
	Implement XML schema changes to be consistent with the agreed changes to the WMO Core Metadata standard.
	Ross
	Feb
	

	11
	Define additions to the key word list that are appropriate for cryosphere applications.
	Miville
	Feb
	

	12
	Recommend how to address the issue of data holdings that are being continually updated. Otions are to use an indicator in the time fields, or to use the “DatasetStatus” ISO term.
	Ross
	Jan
	

	13
	Collate a potential list of categories from existing lists within WMO programmes.
	Kerhervé
	Feb
	

	14
	Propose a definition and technique to allow a bounding polygon to be defined, referring to the GML standards. The written proposal is to be distributed for decisions to be made at the next meeting.
	Schröder
	May
	0312-01

0312-10

	15
	Prepare a written proposal on how to specify the date/time elements, taking account of the 108 standard, ready for agreement at the next meeting. Enrol assistance of Chris Little.
	Ross

Wang
	May
	0312-06

	16
	Distribute the conclusions from the discussion of Dave McGuirk’s report on improving the cohesion of WMO programmes, including identification of actions required from ET-IDM.
	Ross
	Dec
	

	17
	Seek from other Expert Teams  feedback on the draft outline and volunteers to assist with authoring the WWW Guide to Data Management.
	Kerhervé
	Issue by Jan

Analyse by March
	

	18
	Create and “introduction to metadata” for use in persuading other Programmes of the need to join in the metadata standard, and to inform all WMO participants of how to use the metadata standard. This will form a section of the WWW Guide on Data Management.
	
	
	

	
	· Create a synopsis of the contents of the section
	Hayhoe
	Feb
	

	
	· Comment on the draft synopsis
	All
	Mar
	

	
	· Assign writing tasks
	Foreman
	Apr
	

	
	· Complete draft for agreement at next meeting.
	Authors
	May
	

	19
	Add questions relevant to metadata to the FWIS questionnaire.
	Ross
	FWIS timescale
	

	20
	Circulate a style sheet that displays metadata in XML format in a form suitable for presentations to humans.
	Wang
	Feb
	

	21
	Investigate style sheets that might be created internally by XMLSpy to display metadata expressed as XML in a form suitable for presentation to humans.
	Ross
	Jan
	

	22
	Represent the interests of ET-IDM on the JCOMM ET-IDMP. Seek permission from own organisation to take on this role.
	Schröder
	As required
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