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	Summary and the Purpose of the Document

The document provides description of practice taken in Japan Meteorological Agency (JMA) to support creating and management of DAR metadata DCPCs in JMA.  Simplified "essential" list of metadata elements is created, that helped building of DAR Catalogue in many aspects.  This experience should be informative to many WIS Centres that wish to build a metadata catalogue.


Action proposed

The team is invited to consider the suggestions for development of guideline on metadata implementations.
Notice
Please note that this document is not a proposal of any kind of interface of WIS Centre.  It describes a local XML schema but it is used only as temporary work file, and GISC Tokyo will provide all metadata converted into standard ISO 19139 schema.
Details of implementation may be changed in future for improvement.  WIS centres are advised to notify the author if they wish to use online resources.
1. Introduction

CBS-XIV (March 2009) adopted the WMO Core Metadata Profile to ISO 19115.  The inter​national standard is general-purpose and is best common vehicle of metadata information for multi​disciplinary metadata exchange.  However the strength comes with the need of guideline for clarification and list of recommended elements, to fill the gap between specific meteorological contexts and generic geo-informatics.

The GISC development team at Japan Meteorological Agency (JMA) has established pre-operational DAR catalogue with metadata collected from all DCPC candidates.  Through the interaction with those centres, the strong need of compact and clear guidance on metadata for non-expert was recognised.

INSPIRE implementation guideline [INSPIRE] is a very informative work. It extends the ISO core profile (22 items) to fit with the community's own interest and creates a compact profile of understandable size (27 items).  The style of document is clear and full of examples for implementers.  However, it is targeted to general geo-informatics context, and thus does not necessarily fit with needs of meteorological data catalogue.

In this regard, an essential set of metadata elements for meteorological data is studied.  The result was documented as the appendix to this document, and also provided as on-line XML schema, by which users can easily create standard-compliant metadata filled with all relevant elements.  This could be useful for implementation of other WIS centres and design of community-specific metadata profiles.
2. Design of Metadata Elements
In short, the working element set is simplification of ISO Core and INSPIRE plus a few addition deemed necessary for WIS data catalogue.
2. Area of Consideration

The ISO Core Profile is used as a starting point.  Relation to other existing standards of INSPIRE, Geographical Survey of Japan [JMP], Japan Coast Guard, GTS Bulletin (WMO No. 9 Volume C1), JMA Information Catalogue [JMA], and Dublin Core [CWA] are taken into account.  And then opinion and experience with JMA’s internal DCPCs are incorporated.

2. Breakdown to Simple Type
Sometimes data structure (schema) documents use complex type.  It is useful for conceptual simplicity but that must come with documentation inside for implementation.

For DAR metadata <gmd:CI_ResponsibleParty> is an example of such a type.  ISO 19115 requires nothing about contact.  This could send wrong message to metadata creators that “you don’t have to provide contact”.  INSPIRE additionally mandates email address, probably for this concern.  In the practice however some organisations would prefer other contact methods such as fax or web-based contact measure.  The author chose to mandate some dereferencable URI, following style of Atom Feed document, to relax the regulation while keeping requirement for contact.

2. Flat Structure

The next question begins with how we call the elements.  ISO 19115 is based on conceptual modelling that helps logical structurising of the information.  But as a result the XPath is a little bit long for everyday conversation and documentation, while we can't uniquely identify elements by its leaf-node name.  That is really problem in involvement of multi-disciplinary communities.

Therefore the leaf-node schema is designed to be flat.  Only the top <jmd:metadata> has the children elements and there is no grand-children.  That might sound unusual but we do this every time when using relational database (RDB) under the name of Boyce-Codd normal form.

As a result the metadata working set can be stored into RDB directly. That was useful not only for management but also designing DAR search index.  For easiness of programming, element names (mnemonics) are limited to up to 8 characters, following the style of Z39.50 GEO Profile [Nebert].

2. Addition to ISO Core and INSPIRE

Mapping table with ISO Core Profile, INSPIRE, and Dublin Core is attached to this document.  It illustrates that only a few is added to element set described in ISO Core Profile and INSPIRE.
· Dataset update frequency is suggested as optional (jmd:updcycle).  It helps DAR in distinguishing temporal resolution, for example hourly observation and daily or monthly statistics.
· Maximum forecast time is included as optional (jmd:maxftime).  This helps distinction of short-term and long-term or climate forecast.
· Metadata update frequency is included for metadata management purpose.  It helps detecting obsolete metadata which remains unmaintained beyond first expectations.

The author managed to come up with some ISO 19139 expression for all elements, but some are under tricky convention.  For instance, maximum forecast time is expressed as fixed-format but narrative text, this it is not robust to extract the data back from ISO 19139.  This kind of efforts is often repeated in WIS metadata community, so it would be productive to have mechanism to store generic key-value pairs for extension.
2. Size of Metadata Element Set
As a result the entire metadata set includes 34 elements, 32 of which are supposed to be supplied by users.  It might sound too restrictive for metadata experts to limit metadata in thirty elements and give up all other possibilities.  It is common, however, that there is significant difference of actual use frequency of elements in a large-scale system which WIS DAR has to become.  A study on WorldCat shown that only a small subset of MARC 21 fields are used in WorldCat, and even when considering the MARC fields that are heavily used in non-book formats, there are only 21 to 30 tags that occur in 10% or more records [Smith-Yoshimura].
3. Software Implementation
3. Input Support

The WIS/GISC development team developed Metadata Input Tool based on Microsoft Excel.  This has been long practice in JMA to build its information catalogue [JMA], and the smooth extension to international cooperation helped many DCPCs to submit metadata in preparation of pre-operational DAR service.
There will soon be a web-based metadata creation/editing tool.  It will also be based on this metadata element set with some extension to support generic ISO 19115.
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Figure: Metadata Input Tool based on Microsoft Excel.  A popup shows guidance on the selected input element.
3. XSLT Conversion to ISO 19115
The excel form described above is exported into an Excel 2003 XML Worksheet, and then it is converted to “JMD” XML schema (namespace = “http://www.gisc.kishou.go.jp/xsd/jmd0.1”).  The JMD XML is converted to standard ISO 19139 XML by a XSLT stylesheet (jmd2gmd.xsl).

Later GAW WDCGG (World Data Centre for Greenhouse Gases) started to create DAR Metadata directly using this stylesheet.

This stylesheet is updated for inter-GISC compatibility of ISO 19139 metadata, and it will also adapt to a future WIS convention on DAR metadata.
3. XML Validation
Firstly the schema is given in XML Schema (jmd.xsd), and equivalent Relax NG Compact Syntax schema (jmd.rnc) is also created for documentation purpose.  Later the order of tags are deemed unnatural limitation, thus an alternate version without order limitation (jmd-relax.rnc) is provided.  Unfortunately XML Schema has insufficient support for XML schema without order limitation.
3. XML Visualization
An XSLT styleheet (jmd-table.xsl) is developed to visualize JMD metadata in tabular form.  It can also visualize ISO 19139 XML.  It is used in SRU DAR Catalogue.
All XSD, Relax NG, and XSLT mentioned above is available at http://www.gisc.kishou.go.jp/‌xsd/jmd0.1.
4. Suggestions for IPET-MDI
4. Limited Number of Element Set for Metadata Creation and Management
Limiting number of elements (around 32 elements) significantly reduces the complexity (and hence cost) of creation, management, and processing of metadata.  It would be useful for all WIS centres that are to supply metadata, to consider their own set of metadata elements.
4. Core and Programme-Specific Metadata Profile
This study introduces several elements that are not under intense discussion recently.  Vertical extent keywords and maximum forecast time are included for consideration of usefulness in meteorological data as DAR search key.  It would be useful to consider inclusion of such metadata elements in the WMO Core Profile or, if the extended use of ISO structure is inappropriate, programme-specific metadata profiles.
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Appendix — "Essential" Metadata Elements

Notes
· The "expression in ISO 19139" field in following tables is XPath, where prefixes are gco=whttp://www.isotc211.org/2005/gco and gml=http://www.opengis.net/gml/.  Unprefixed name belongs to gmd (namespace http://www.isotc211.org/2005/gmd).
· Line break sign “◄” indicates where there should not be line break in actual XPath or XML expression.
6. Contact Points

6. WIS Centre Name

	Mnemonic
	jmd:wisorg

	Data Type
	xsd:string

	Cardinality
	[1..1] (mandatory)

	Description
	The name of the WIS Centre that has created the metadata.  Hence this is a property of metadata, not of dataset. Full spelled name in English is preferred to acronyms or abbreviation unless those words is understood in entire WIS.

	Example
	<jmd:wisorg>WMO/WIS/DCPC Tokyo (Tokyo Climate Center)</jmd:wisorg>

	Expression in ISO 19139
	/MD_Metadata/contact/*/organisationName


6. WIS Centre Contact
	Mnemonic
	jmd:wiscont

	Data Type
	xsd:anyURI

	Cardinality
	[1..*] (mandatory)

	Description
	Any dereferencable URI that can be used to make contact to the WIS Centre.  Currently tel:, fax:, mailto:, and http: schemes are supported.

	Example
	<jmd:wiscont>mailto:wis-jma@met.kishou.go.jp</jmd:wiscont>
<jmd:wiscont>tel:+81-3-3212-8341</jmd:wiscont>

	Expression in ISO 19139
	/MD_Metadata/contact/*/contactInfo/*/phone/*/voice (for tel:),
/MD_Metadata/contact/*/contactInfo/*/phone/*/facsimile (for fax:),
/MD_Metadata/contact/*/contactInfo/*/address/*/electronicMailAddress (for mailto:),
/MD_Metadata/contact/*/contactInfo/*/onlineResource/*/linkage/URL (for http:), or

/MD_Metadata/contact/*/contactInfo/*/contactInstructions (unrecognised URL scheme)

	Notes
	No more than one HTTP urls can be used because of limitation by ISO 19115.


6. Name of Data Originator
	Mnemonic
	jmd:orgorg

	Data Type
	xsd:string

	Cardinality
	[0..1] (optional)

	Description
	The name of originator, if it is different from the WIS Centre that has created the metadata.  This is a property of dataset, not of metadata.  Full spelled name in English is preferred to acronyms or abbreviation unless those words is understood in entire WIS.  If the element is missing <jmd:wisorg> is to be used instead.

	Example
	<jmd:orgorg>Commonwealth Scientific and Industrial Research◄
Organisation</jmd:orgorg>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/pointOfContact/*/organisationName


6. Contact of Data Originator
	Mnemonic
	jmd:orgcont

	Data Type
	xsd:anyURI

	Cardinality
	[0..*] (optional)

	Description
	Any dereferencable URI that can be used to make contact to the WIS Centre.  Currently tel:, fax:, mailto:, and http: schemes are supported.  If the element is missing <jmd:wiscont> is to be used instead.

	Example
	<jmd:orgcont>http://gaw.kishou.go.jp/cgi-bin/wdcgg/accessdata.cgi◄
?index=MLO519N00-CSIRO&amp;param=20090902001&amp; ◄
select=parameter&amp;parac=contact</jmd:orgcont>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/pointOfContact /*/contactInfo/*/phone/*/voice (for tel:),

/MD_Metadata/identificationInfo/*/pointOfContact◄
/*/contactInfo/*/phone/*/facsimile (for fax:)
/MD_Metadata/identificationInfo/*/pointOfContact◄
/*/contactInfo/*/address/*/electronicMailAddress (for mailto:),

/MD_Metadata/identificationInfo/*/pointOfContact◄
/*/contactInfo/*/onlineResource/*/linkage/URL (for http:), or

/MD_Metadata/identificationInfo/*/pointOfContact◄
/*/contactInfo/*/contactInstructions (unrecognised URL scheme)

	Notes
	No more than one HTTP url can be used because of limitation by ISO 19115.


7. Properties of Metadata

7. Metadata UUID
	Mnemonic
	jmd:mduuid

	Data Type
	xsd:string

	Cardinality
	[0..1] (optional)

	Description
	Universally Unique Identifier (UUID, defined in IETF RFC 4122) assigned to the metadata file by DAR Catalogue. This can be internally used in the DAR catalogue as a key to retrieve metadata instance from the search result.

	Example
	<jmd:mduuid>2af2aae2-1517-39cf-7791-8e4f1678d81f</jmd:mduuid>

	Expression in ISO 19139
	/MD_Metadata/@uuid

	Note
	1) For management purpose, DAR catalogue at GISC/DCPC may insert this element into metadata uploaded from other WIS centres. Unless explicitly allowed in the WIS community, such result of editing should be used for internal processing only (i.e. not for synchronisation).

2) This is an identifier for information in metadata, not an identifier of expression of metadata. Metadata converter (such as XSLT) may continue to use the same UUID in the output.


7. Metadata File Identifier
	Mnemonic
	jmd:mdfid

	Data Type
	xsd:string

	Cardinality
	[0..1] (optional; recommended)

	Description
	Unique identifier of metadata. IPET-MDI will provide some guideline, recommendation or syntax of this identifier.

	Example
	Exact syntax is to be developed by IPET-MDI.

<jmd:mdfid>Z__C_RJTD_20100226042551_UUID_◄
C2436891-8959-3C17-AA3A-3D4A2726722D</jmd:mdfid> or

<jmd:mdfid>int.wmo.gts.RJTD.SMJP02</jmd:mdfid>

	Expression in ISO 19139
	/MD_Metadata/fileIdentifier

	Note
	1) If missing, GISC Tokyo will fill this fileIdentifier automatically, at least until the guideline on the fileIdentifier is finalised in IPET-MDI.

2) This is an identifier for information in metadata, not an identifier of expression of metadata. Metadata converter (such as XSLT) may continue to use the same identifier in the output.


7. Metadata Creation or Revision Date
	Mnemonic
	jmd:mddate

	Data Type
	xsd:gYear | xsd:gYearMonth | xsd:date | xsd:dateTime

	Cardinality
	[1..1] (mandatory)

	Description
	The date when the metadata is created or information in the metadata is updated.

	Example
	<jmd:mddate>2010-04-22 </jmd:mddate> or

<jmd:mddate>2010-04-22 T11:04:26Z</jmd:mddate>

	Expression in ISO 19139
	/MD_Metadata/dateStamp

	Note
	Current implementation of ISO 19139 generator uses only DateTime as an child of dateStamp, responding to argument that it is safer to use only DateTime.


7. Metadata Update Cycle
	Mnemonic
	jmd:mdcycle

	Data Type
	(enumeration)

	Cardinality
	[0..1] (optional)

	Description
	Frequency at which metadata (not the data content) is expected to be updated.

	Example
	<jmd:mdcycle>annually</jmd:mdcycle>

	Expression in ISO 19139
	/MD_Metadata/metadataMaintenance/*/maintenanceAndUpdateFrequency/◄
MD_MaintenanceFrequencyCode/@codeListValue

	Note
	Current implementation accepts both MD_MaintenanceFrequencyCode and WMO_DataFrequencyCode defined in
http://wis.wmo.int/2008/catalogues/draft_version_1-1/‌◄
WMO_Codelists_ver1_1.xml.


8. Name and Content of Dataset

8. Subject Keyword (Topic Category)

	Mnemonic
	jmd:subjkey

	Data Type
	WMO_CommunityTopicCategoryCode

	Cardinality
	[0..*] (optional)

	Description
	Topic category or name of discipline, to be selected from fixed list.

	Example
	<jmd:subjkey>marineMeteorology</jmd:subjkey>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/descriptiveKeywords/‌◄
*[type/*/@codeListValue='discipline']/keyword

	Note
	Current implementation accepts WMO_CommunityTopicCategoryCode defined in 
http://wis.wmo.int/2008/catalogues/draft_version_1-1/◄‌WMO_Codelists_ver1_1.xml.


8. Title
	Mnemonic
	jmd:title

	Data Type
	xsd:string

	Cardinality
	[1..1] (mandatory)

	Description
	Name or brief description of the dataset. Some DAR catalogue displays only titles of the search result, thus it should be as descriptive as possible, while it is less useful to extend it more than one line. Rule of thumb: the text that exceeds 80 characters is suggested to be written in abstract.

	Example
	<jmd:title>Greenhouse gases at Mauna Loa observed by CSIRO</jmd:title>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/citation/*/title


8. Abstract

	Mnemonic
	jmd:abstract

	Data Type
	xsd:string

	Cardinality
	[1..1] (mandatory)

	Description
	Narrative description of the dataset. The more information is more welcomed. Even duplicated information (such as geographic domain or thematic content) is useful, since typical DAR catalogue displays titles and abstracts in the search result.

	Example
	<jmd:abstract>Datatype: Climatic data - Monthly means (surface);

Originating-Centre: HONG KONG;

WMO-Region: 2;

GTS-RTH: TOKYO;

Place: KOWLOON;

Country: HONG KONG, CHINA;

Format: FM 71-XI CLIMAT;

GTS-AHL: CSHK01 VHHH;

Res40: Essential;</jmd:abstract>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/abstract


8. Thematic Keywords
	Mnemonic
	jmd:themekey

	Data Type
	xsd:token

	Cardinality
	[0..*] (optional)

	Description
	Word or phrase that describe the theme of the dataset, such as physical quantity, weather phenomenon, observation type or data processing.  Multiple phrases for multiple concept should be stored in separate <jmd:themekey> elements.  Metadata creator/manager is advised not to spend too much effort to make the keyword list complete.  Five or ten keywords should be enough for data discovery by users in other disciplines.

	Example
	<jmd:themekey>vorticity</jmd:themekey>

<jmd:themekey>vertical velocity</jmd:themekey>

<jmd:themekey>SAREP</jmd:themekey>

<jmd:themekey>Dvorak</jmd:themekey>

<jmd:themekey>tropical cyclone</jmd:themekey>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/descriptiveKeywords/◄
‌*[type/*/@codeListValue='theme']/keyword

	Note
	Currently no standardised thesaurus (list of controlled vocabulary) is provided.  There will be optional attribute to identify the source if such a list is recommended or widely-used.


8. Data Format
	Mnemonic
	jmd:format

	Data Type
	xsd:token

	Cardinality
	[0..*] (optional)

	Description
	File format or code form in which the dataset is expressed.  Including version name/number is appreciated if it affects data processing.

	Example
	<jmd:format>FM 92-XII GRIB</jmd:format>
<jmd:format>NetCDF Version 3 with CF Metadata Convention Version 1.4</jmd:format>

	Expression in ISO 19139
	/MD_Metadata/*/distributionInfo/*/distributionFormat/*/name

	Note
	Current implementation makes an empty distributionFormat/*/version with @gco:nilReason="missing".  It is not trivial to define version in CF-NetCDF (cf. above example).


9. Properties on Horizontal Dimensions

9. Bounding Box
	Mnemonic
	jmd:southbc, jmd:nortbc, jmd:westbc, jmd:eastbc

	Data Type
	xsd:float

	Cardinality
	[0..*] (optional); four elements must come in above-listed order.

	Description
	Maximum range of latitude and longitude in which the dataset has information.  The DAR does not require precise georeference.  Rough area expressed in multiple of 1 or 10 degrees would be highly appreciated for mobile observation.  Please note ISO 19115 limits latitude/longitude values to [-90..+90] and [-180..+180]. If the bounding box lies across 180° meridian, <jmd:westbc>  has greater value than <jmd:eastbc>.

	Attributes
	units (xsd:token): mandatory, units of measurement. Currently only “deg” is allowed.

	Example
	<jmd:southbc units="deg">-26</jmd:southbc>

<jmd:northbc units="deg">-9</jmd:northbc>

<jmd:westbc units="deg">172</jmd:westbc>

<jmd:eastbc units="deg">-167</jmd:eastbc>

	Expression in ISO 19139
	southBoundLatitude, northBoundLatitude, westBoundLongitude, and eastBoundLongitude in
/MD_Metadata/identificationInfo/*/extent/*/geographicElement/*/

	Note
	It is suggested to include only one bounding box in a metadata instance.  Use of multiple bounding boxes is under debate but as a matter of practice incoherent software implementations and poor result is expected.


9. Place Keywords
	Mnemonic
	jmd:placekey

	Data Type
	xsd:token

	Cardinality
	[0..*] (optional)

	Description
	Word or phrase to express geographical location, with which the dataset is related. Name of country, sea basin, or observation station are expected.

	Attributes
	code (xsd:token): simple token assigned to place keyword for machine processing.  Currently ICAO location identifier and WMO Station Index are used.

	Example
	<jmd:placekey>South China Sea</jmd:placekey>
<jmd:placekey code="47610">NAGANO</jmd:placekey>
<jmd:placekey code="RJTT">Tokyo International Airport</jmd:placekey>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/descriptiveKeywords/◄‌*[type/*/@codeListValue='place']/keyword
(code attribute may also be used in future implementation, depending on IPET-MDI guidance)


9. Horizontal Resolution
	Mnemonic
	jmd:horizres

	Data Type
	xsd:float

	Cardinality
	[0..1] (optional)

	Description
	Horizontal resolution of grid or image data.  There is no need to compute resolution for station observation network.  Please use single numeric value.  If different grid spacings are used in meridional and zonal directions, use coarser value.

	Attributes
	units (xsd:token): mandatory units of measurement. Currently only “deg”, "km", or "m" is allowed.

	Example
	<jmd:horizres units="deg">2.5</jmd:horizres> or
<jmd:horizres units="km">5</jmd:horizres>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/spatialResolution/*/distance/gco:Distance and gco:Distance/@uom


10. Properties on Vertical Dimension

10. Stratum Keywords
	Mnemonic
	jmd:stratkey

	Data Type
	xsd:token; 

	Cardinality
	[0..*] (optional)

	Description
	Brief human-readable word or phrase to describe vertical location, to which the dataset is related.  Numeric value should come with units and qualification such as "under sea surface" as appropriate.

	Example
	<jmd:stratkey>Surface</jmd:stratkey> or

<jmd:stratkey>500 hPa</jmd:stratkey>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/descriptiveKeywords/◄‌*[type/*/@codeListValue='stratum']/keyword

	Note
	1) Use of vertical location is highly recommended for grid data, if metadata in granularity of Volume C1 has to be circulated.

2) Numeric value to be used in identificationInfo/*/extent/*/verticalElement is not collected because of diversity in meteorological data and exclusion of verbal specification.  Please imagine how do we compare "10 m underground", "potential temperature 300 K" and "500 hPa", and then how users feel if search above 500 hPa exclude "stratosphere"?

3) a thesaurus is desirable.


11. Properties on Temporal Dimensions

11. Available Period of Fragment
	Mnemonic
	jmd:avail

	Data Type
	xsd:float

	Cardinality
	[0..1] (optional) ; can't live with <jmd:begdate>

	Description
	The time period for which a dataset fragment is available. This element is used when old data is removed after some period of time.  Hence it is nonsense to use it with <jmd:begdate>.

	Attributes
	units (xsd:token): mandatory units of measurement. Currently “h” and "day" are allowed.

	Example
	<jmd:avail units="h">24</jmd:avail>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/resourceMaintenance/*/maintenanceNote in form of "Past data available: 24 [h]".

(This is fragile private solution and will be changed when better expression is developed.)


11. Beginning Date of Archive
	Mnemonic
	jmd:begdate

	Data Type
	xsd:gYear | xsd:gYearMonth | xsd:date | xsd:dateTime

	Cardinality
	[0..1] (optional); can't live with <jmd:avail>

	Description
	The beginning date (and time if appropriate) to which the available data refers.  This element is used when old data is not deleted. Hence it is nonsense to use it with <jmd:avail>.

	Example
	<jmd:begdate>1895-01-01</jmd:begdate>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/extent/*/temporalElement/*/extent/◄
gml:TimePeriod/gml:begin/gml:TimeInstant/gml:TimePosition

	Note
	1) Current implementation may generate empty gml:begin with attribute nilReason="unknown" if <jmd:enddate> is given and <jmd:begdate> is missing.

2) Sometimes there is long-term archive before 1970 or even 1900. Implementers are strongly advised not to depend on UNIX time or MS Excel date.


11. Ending Date of Archive
	Mnemonic
	jmd:enddate

	Data Type
	xsd:gYear | xsd:gYearMonth | xsd:date | xsd:dateTime

	Cardinality
	[0..1] (optional)

	Description
	The ending date (and time if appropriate) to which the available data refers.  This element is used (1) if no new data is coming, or (2) in case metadata is issued every time the data is updated.

	Example
	<jmd:begdate>2009-12-31</jmd:begdate>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/extent/*/temporalElement/*/extent/◄
gml:TimePeriod/gml:end/gml:TimeInstant/gml:TimePosition

	Note
	Current implementation may generate empty gml:end with attribute nilReason="unknown" if <jmd:begdate> is given and <jmd:enddate> is missing.


11. Revision Date of Data
	Mnemonic
	jmd:revdate

	Data Type
	xsd:gYear | xsd:gYearMonth | xsd:date | xsd:dateTime

	Cardinality
	[0..1] (optional)

	Description
	The actual date when the content of the dataset is updated or released.

	Example
	<jmd:begdate>2007</jmd:begdate>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/citation/*/date/*◄
[dateType/@codeListValue='revision']/date

	Note
	Rationale: Some academic data sources issue many versions of the same dataset including the time the data content refers to.  In some cases old versions of the data are not withdrawn and many versions are kept available at the same time to compare the progress of technology.  Hence there is a need to distinguish them and <jmd:begdate> does not work.  Metadata may be managed independently with the dataset so <jmd:mddate> won't work too.


11. Maximum Forecast Time
	Mnemonic
	jmd:maxftime

	Data Type
	xsd:float

	Cardinality
	[0..1] (optional)

	Description
	Maximum forecast time of the dataset, relative to analysis reference time.

	Attributes
	units (xsd:token): mandatory units of measurement. Currently “h” and "day" is allowed.

	Example
	<jmd:maxftime units="h">240</jmd:maxftime>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/extent/*/description in the form of "Maximum forecast time: 240 [h]."

(This is fragile private solution and will be changed when better expression is developed.)

	Note
	Rationale: Some NWP centre is running many forecast models for different forecast time range.  There is a need to distinguish all the same dataset except for the forecast time period.


11. Dataset Update Cycle
	Mnemonic
	jmd:updcycle

	Data Type
	(enumeration)

	Cardinality
	[0..1] (optional)

	Description
	Frequency at which the data content (not metadata) is expected to be updated.   This element gives temporal resolution in an approximate sense.  There is no need of guarantee of regular update: for example, you can use "hourly" if hourly observation is done only in daytime or in storm watch.  Similarly an observation three times a day at 00Z, 12Z, 18Z can be described as "6-hourly" (or no problem to use “8-hourly” if it is described as “three times a day”).

	Example
	<jmd:updcycle>daily</jmd:updcycle>

	Expression in ISO 19139
	/MD_Metadata/identifiationInfo/*/resourceMaintenance/*/◄
maintenanceAndUpdateFrequency/◄
MD_MaintenanceFrequencyCode/@codeListValue

	Note
	Current implementation accepts both MD_MaintenanceFrequencyCode and WMO_DataFrequencyCode defined in
http://wis.wmo.int/2008/catalogues/draft_version_1-1/‌◄
WMO_Codelists_ver1_1.xml.


11. Dataset Update Time
	Mnemonic
	jmd:updtime

	Data Type
	xsd:time

	Cardinality
	[0..*] (optional)

	Description
	Time of the day at which the data is updated or delivered.

	Example
	<jmd:updtime>00:00:00Z</jmd:updtime>

<jmd:updtime>06:00:00Z</jmd:updtime>

<jmd:updtime>12:00:00Z</jmd:updtime>

<jmd:updtime>18:00:00Z</jmd:updtime>

	Expression in ISO 19139
	1) /MD_Metadata/identificationInfo/*/descriptiveKeywords/*[type/*/◄
@codeListValue='temporal']/keyword
2) /MD_Metadata/identificationInfo/*/extent/*/temporalElement/*/extent/◄
gml:TimeInstant/gml:TimePosition in "Thh:mm:ss" format (planned)

	Note
	Monthly and weekly data has similar information, but there is no good way to express in ISO 19115.


12. Linkage to Data Retrieval

12. Instance Pattern
	Mnemonic
	jmd:instpat

	Data Type
	xsd:string

	Cardinality
	[0..*] (optional)

	Description
	Regular expression [shell match pattern] to be matched with filename in GISC Cache, in order to search dataset fragments from dataset metadata.  This element is designed in global data for which the data originator (NC or DCPC) cannot specify actual URL.  GTS bulletin is assumed to be a file with "A_" ["T_"] form of WMO Filename Convention.

	Example
	<jmd:instpat>A_SMJP01RJTD*_C_RJTD_*.txt</jmd:instpat>
Note this is not final agreed syntax and filename structure.

	Expression in ISO 19139
	TBD

	Note
	This element will be obsoleted when the idea of "virtual GISC cache" URL is implemented.


12. URL for Data Retrieval
	Mnemonic
	jmd:url

	Data Type
	xsd:anyURI

	Cardinality
	[0..*] (optional)

	Description
	Dereferencable URI to reach data retrieval facility. The term dereferencable URI is defined as a URI whose hyperlink can cause some meaningful action to web browser.  It may be dataset itself, HTML page to navigate inside a dataset to list fragments, HTML form to request delivery, or some data service protocol.

	Example
	<jmd:url>http://gaw.kishou.go.jp/cgi-bin/wdcgg/accessdata.cgi◄
?index=INS999900-MRI&amp;param=200612120875&amp◄
;select=parameter </jmd:url>

	Expression in ISO 19139
	/MD_Metadata/distributionInfo/*/transferOptions/*/onLine/*
[function/*/@codeListValue='download']/linkage/URL


13. Restrictions on Dataset

13. Access Restriction
	Mnemonic
	jmd:raccess

	Data Type
	xsd:string

	Cardinality
	[0..*] (optional)

	Description
	Brief explanation of restriction on data access.  Value "no restriction" is recommended for dataset with open access.  The reason why this restriction is imposed is usually out of scope; use other elements in this section instead.

	Example
	<jmd:raccess>registration and authentication required</jmd:raccess>

	Expression in ISO 19139
	1) /MD_Metadata/identificationInfo/*/resourceConstraints/*/otherConstrains in the form of "Access: no restriction" (italic text is replaced by actual value).  

2) When this element is present, current generator sets resourceConstraints/
*/accessConstraints/*/@codeListValue = 'otherRestrictions' to indicate there is related otherConstraints.

3) When there is access control, current generator sets resourceConstraints/
*/classification/*/@codeListValue = 'restricted'.


13. Audience
	Mnemonic
	jmd:audience

	Data Type
	xsd:string

	Cardinality
	[0..*] (optional)

	Description
	Brief explanation of who is entitled to apply for registration if required.  Example below is suggested to indicate least condition.

	Example
	<jmd:audience>all WMO programmes and related international programmes</jmd:audience>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/resourceConstraints/*/otherConstrains in the form of "Audience: all WMO programmes and related international programmes".


13. Restriction on Redistribution
	Mnemonic
	jmd:rredist

	Data Type
	xsd:string

	Cardinality
	[0..*] (optional)

	Description
	Brief explanation of the restriction on redistribution. Example below is recommended to express that there is no specific restriction.

	Example
	<jmd:rredist>no restriction</jmd:rredist>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/resourceConstraints/*/otherConstrains in the form of "Redistribution: no restriction".


13. Restriction on Use
	Mnemonic
	jmd:ruse

	Data Type
	xsd:string

	Cardinality
	[0..*] (optional)

	Description
	Brief explanation of the restriction on use of the dataset.  For example, academic institution often requires citation on the publication that uses dataset.  Globally-distributed data over GTS should have 

	Example
	<jmd:ruse>no restriction</jmd:ruse> (recommended if no specific limitation)

<jmd:ruse>Essential data in WMO Cg-XII Res.40</jmd:ruse>

	Expression in ISO 19139
	/MD_Metadata/identificationInfo/*/resourceConstraints/*/otherConstrains in the form of "Use: no restriction".  When this element is present, the generator also sets resourceConstraints/*/useConstraints/*/@codeListValue = 'otherRestrictions' to indicate there is related otherConstraints.


