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A Proposal for the Implementation of the WMO Bulletin Catalogue in XML
1.0 Introduction

A key issue for the implementation of the Future WMO Information System (FWIS) is the catalogue structure. It has been agreed that a distinction should be made between a product catalogue and a product instance catalogue. A product is a virtual object that can have one or more instances. For example, the set of daily mean air temperature timeseries is a product, while the daily mean air temperature at the station Frankfurt is an instance of this product. Further, the products are grouped into product categories.

If we consider WMO bulletins in the light of this distinction, then one may come to the conclusion that each entry of the WMO bulletin catalogue is a product. The bulletins itself are product instances. They should form a particular product category. This implies that one working package during the implementation of FWIS would be the mapping of the WMO bulletin catalogue to the product catalogue of FWIS.

It has been agreed that the structure of both, the product catalogue and the product instance catalogue, should be based on the WMO metadata standard. Currently, there exists only a proposal for such a standard. But, there is the hope that this proposal will be passed soon as the first version of an official WMO metadata standard.

This paper will present a schema such that the entries of the WMO bulletin catalogue can be described as XML documents. This schema implements the proposal for the WMO Core Metadata Profile. However, additional elements are added in order to map specific fields of the bulletin catalogue, e.g. the abbreviated heading.

DWD has started a prototype implementation of the FWIS functionality. In this prototype the product catalogue of FWIS is realised as an Oracle XML database. The product catalogue is composed of a set of XML tables, one table for each product category. Each XML table has its proper XML schema. However, all schemes are based on a number of underlying schemes which implement the WMO core metadata profile. The proper scheme for the product category of the WMO bulletins is given in appendix A. The corresponding XML table can store the entries of the WMO bulletin catalogue as XML documents. Appendix B contains a XML template for such a document. 

2.0 The catalogue of meteorological bulletins

The catalogue of meteorological bulletins is comprised of 12 field elements. Most of the elements are character fields without any further constraints. The following table contains the type and a description for each field element.

	PRIVATE
No
	Field name
	Type
	Width
	Description

	1
	Region
	numeric
	1
	1=Region I ; 2=Region II ; ... ; 6=Region VI ; 7=Antarctic
Region number in which the centre shown in the field “Centre” is located. In case of the bulletin including data from Antarctic stations, this field should be 7.

	2
	RTH
	character
	variable
	Name of RTH which has zone of responsibility corresponding to the bulletin.

	3
	Country
	character
	variable
	Name of the country where the centre is located.
It is desirable to set the country name in accordance with specifications in Code Tables No.5.1 to No.5.7 for Publication No.9, Volume C.

	4
	Centre
	character
	variable
	Name of the centre (usually the NMC) which originates the bulletin or controls the originator of the bulletin.

	5
	Date
	character
	10
	Date from which this record becomes effective, in the form of day/month/year (e.g. 05/12/1998 for 5th December 1998).

	6
	Category
	character
	1
	A= “Additional data/products”
E= “Essential data/products”
“Other data/products”

	7
	TTAAii
	character
	6
	T1T2A1A2ii of the abbreviated heading.

	8
	CCCC
	character
	4
	CCCC of the abbreviated heading.

	9
	CodeForm
	character
	variable
	Code form used for coding of data or products contained in the bulletin. It is desirable to set the code form in accordance with specifications in Code Table No.1 for Publication No.9, Volume C.

	10
	TimeGroup
	character
	variable
	Times in UTC for the bulletin issued at a fixed time everyday. This field may be the same as GG in YYGGgg group of the abbreviated heading.
Day of month for the bulletin issued on a fixed day every month.
Other comment on issuance of a bulletin could be inserted in “Remarks” field. It is desirable to set the times or periods in accordance with specifications in Code Table No.2 for Publication No.9, Volume C.

	11
	Content
	character
	variable
	Contents of the bulletin (e.g. station index numbers, ICAO location indicators)
For GRID and GRIB bulletins, area of coverage and grid spacing should be inserted in this field. The text of bulletins in accordance with specifications in Code Table No.3 for Publication No.9, Volume C may be set.

	12
	Remarks
	character
	variable
	Memo field used for any information not described in the preceding fields.
In case that contents of a GRID/GRIB bulletin differ from those derived from the abbreviated heading, such information as parameters on actual contents should be inserted in this field.


3.0 XML Schema

Appendix A is the current version of a schema for the entries of the WMO bulletin catalogue. The root element is <WMO_Bulletin>. It is a record composed of elements from the WMO core metadata profile and the additional tags. The additional tags have been added for the bulletin catalogue fields 1, 6, 7, 8, 9 10 and 11. They are called  <WMO_Region>, <WMO_Category>, <abbreviatedHeaderList>, <codeForm>, <timeGroup> and <content> respectively. These tags are added because it was not possible to find elements in the WMO core metadata profile which may correspond approximately to their meanings.

The following mapping will be proposed between the fields of the bulletin catalogue and the elements of the WMO core metadata profile. Note that some fields could be mapped to more than one element in the profile. As an example for this case consider the field for the country value. The country belongs to the address information and the core metadata profile knows multiple addresses, e.g. an address for the metadata contact and several addresses for the data source.

Region

-->
/WMO_Bulletin/metadataContact/contactInfo/address/WMO_Region




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/address/WMO_Region     where role = distributor




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/address/WMO_Region     where role = originator

RTH

--> 
/WMO_Bulletin/metadataContact/contactInfo/organisationName

/WMO_Bulletin/metadataContact/contactInfo/address/city




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/organisationName     where role = distributor




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/address/city     where role = distributor

Country
-->
/WMO_Bulletin/metadataContact/contactInfo/address/country




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/address/country     where role = distributor




/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/address/country     where role = originator

Centre

-->
/WMO_Bulletin/identificationInfo/pointOfContact/

contactInfo/organisationName     where role = originator

Date

-->
/WMO_Bulletin/identificationInfo/referenceDate/date

Category
-->
/WMO_Bulletin/WMO_Category

TTAAii
-->
/WMO_Bulletin/abbreviatedHeaderList/TTAAii

CCCC

-->
/WMO_Bulletin/abbreviatedHeaderList/CCCC

CodeForm
-->
/WMO_Bulletin/codeForm

TimeGroup
-->
/WMO_Bulletin/timeGroup

Content
-->
/WMO_Bulletin/identificationInfo/dataExtent/description

Remarks
-->
/WMO_Bulletin/identificationInfo/abstract

The schema definition contains the following two lines. The first line is a comment. The second line defines the import of another schema.

<!-- Include simple and complex types of the WMO metadata schema -->

<xs:include schemaLocation="http://www.wmo.int/metadata/wmo_metadata.xsd"/>

Here the schema will be included which describes the WMO core metadata profile. This schema is not explicitly given in appendix A because it is relatively large and we do not want to inflate this document.

4.0 Remarks and open questions

The implementation of the product catalogue as an XML database is an object-oriented approach. All metadata information of a product is stored in one XML document which is stored in one database table. This approach has the benefit that all XML documents have the same basic structure which is given by the XML schema that implements the WMO metadata standard. Querying the catalogue becomes simpler in this case.

It turned out, that the proposal for a WMO metadata standard should be extended by some additional tags before it will become an official standard. The tag <WMO_Region> should be added as to the tag <address> as an optional element. Further, it should be decided whether the type of the tag <codeForm> should be an enumeration list containing all meteorological code names rather than an arbitrary string.

An open question is where the information can be found which is not stored in the WMO bulletin catalogue but is needed in order to fulfil the requirements for the WMO core metadata profile. We have redefined a number of mandatory WMO metadata core elements as optional as a pragmatic solution for the prototype.

Appendix A

wmo_bulletin.xsd

XML schema for entries of the WMO bulletin catalogue
<xs:schema targetNamespace="http://www.wmo.int/metadata/wmo_bulletin.xsd"

  xmlns="http://www.wmo.int/metadata/wmo_bulletin.xsd"

  xmlns:xs="http://www.w3.org/2001/XMLSchema"

  xmlns:xdb="http://xmlns.oracle.com/xdb"

  elementFormDefault="qualified" attributeFormDefault="unqualified">

<!-- Include simple and complex types of the WMO metadata schema -->

<xs:include schemaLocation="http://www.wmo.int/metadata/wmo_metadata.xsd"/>

<xs:element name="WMO_Bulletin" type="WMO_BulletinType"

                                    xdb:defaultTable="WMO_BULLETIN_TAB"/>

<xs:complexType name="WMO_BulletinType">


<xs:annotation>



<xs:documentation>Structure of Meteorological Bulletins,

                        see Annex III to the reprt of CBS-Ext. (1998)

            </xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="metadataFileIdentifier" type="xs:string"

                                            minOccurs="0">




<xs:annotation>





<xs:documentation>

                             2: Metadata file identifier</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataLanguage" type="xs:language" default="en">




<xs:annotation>





<xs:documentation>

                            3: Language of metadata code</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataCharacterSet"

                                  type="MD_CharacterSetCodeType">




<xs:annotation>





<xs:documentation>4: Character coding

                               standard of metadata set</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataContact" type="CI_ResponsiblePartyType"

                             minOccurs="0" maxOccurs="unbounded">




<xs:annotation>





<xs:documentation>8: party responsible for the

                                    metadata</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataDateStamp" type="xs:date">




<xs:annotation>





<xs:documentation>

                              9: Metadata creation date</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataStandardName" type="xs:string"

                                 minOccurs="0">




<xs:annotation>





<xs:documentation>

                               10: name of metadata standard</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="metadataStandardVersion" type="xs:string"

                                minOccurs="0">




<xs:annotation>





<xs:documentation>

                             11: version of metadata standard</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="identificationInfo" minOccurs="0"

           type="MD_DataIdentificationType" maxOccurs="unbounded">




<xs:annotation>





<xs:documentation>

                         15: basic information about the data</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="WMO_Category" type="WMO_CategoryType">




<xs:annotation>





<xs:documentation>Category of the data:

                             additional/essential/other</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="abbreviatedHeaderList" type="WMO_AHL_Type">




<xs:annotation>





<xs:documentation>TTAAii and CCCC of the

                                   abbreviated heading</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="codeForm" type="xs:string">




<xs:annotation>





<xs:documentation>Code Table No 1 for

                                  Publication No. 9, Volume C</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="timeGroup" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>Times in UTC or day of month

                                   for the bulletin</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="content" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>Contents of the bulletin

                              (e.g. station index numbers,






ICAO location indicators</xs:documentation>




</xs:annotation>



</xs:element>


</xs:sequence>

</xs:complexType>

<xs:complexType name="WMO_AHL_Type">


<xs:annotation>



<xs:documentation>Abbreviated Header List</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="TTAAii" type="xs:string">




<xs:annotation>





<xs:documentation>T1T2A1A2ii of the abbreviated

                                      heading</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="CCCC" type="xs:string">




<xs:annotation>





<xs:documentation>CCCC of the abbreviated

                                              heading</xs:documentation>




</xs:annotation>



</xs:element>


</xs:sequence>

</xs:complexType>

<xs:simpleType name="WMO_CategoryType">



<xs:annotation>



     <xs:documentation>additional/essential/other</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:string">




<xs:enumeration value="A"/>




<xs:enumeration value="E"/>




<xs:enumeration value="O"/>



</xs:restriction>

</xs:simpleType>

</xs:schema>

Appendix B

XML template for an entry of the WMO bulletin catalogue

<WMO_Bulletin xmlns="http://www.wmo.int/metadata/wmo_bulletin.xsd"

          xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

          xsi:schemaLocation="http://www.wmo.int/metadata/wmo_bulletin.xsd

          http://www.wmo.int/metadata/wmo_bulletin.xsd">

<metadataLanguage>en</metadataLanguage>

<metadataCharacterSet>utf8</metadataCharacterSet>

<metadataContact>


<organisationName>"Name of the RTH (field 2)"</organisationName>


<role>resourceProvider</role>


<positionName>RTH</positionName>


<contactInfo>



<address>




<city>"Name of the RTH (field 2)"</city>




<country>"Country (field 3)"</country>




<WMO_Region>RA VI (field 1)</WMO_Region>



</address>


</contactInfo>

</metadataContact>

<metadataDateStamp>2004-08-10</metadataDateStamp>

<metadataStandardName>WMO19115_metadata_v0_1</metadataStandardName>

<metadataStandardVersion>0.1</metadataStandardVersion>

<identificationInfo>


<abstract>"Remarks (field 12)"</abstract>


<pointOfContact>



<organisationName>"RTH (field 2)"</organisationName>



<role>distributor</role>



<positionName>RTH</positionName>



<contactInfo>




<address>





<city>"Name of the RTH (field 2)"</city>





<country>"Country (field 3)"</country>





<WMO_Region>"Region (field 1)"</WMO_Region>




</address>



</contactInfo>


</pointOfContact>


<pointOfContact>



<organisationName>"Centre (filed 4)"</organisationName>



<role>originator</role>



<positionName>Centre</positionName>



<contactInfo>




<address>





<country>"Country (field 3)"</country>





<WMO_Region>RA VI</WMO_Region>




</address>



</contactInfo>


</pointOfContact>


<topicCategory>climatologyMeteorologyAtmosphere</topicCategory>


<descriptiveKeywords>WMO Bulletin</descriptiveKeywords>


<referenceDate>



<date>"(field 5)"</date>



<dateType>referenceDate</dateType>


</referenceDate>


<dataExtent>



<description>"Content (field 11)"</description>


</dataExtent>

</identificationInfo>

<WMO_Category>"Category (field 6)"</WMO_Category>

<abbreviatedHeaderList>


<TTAAii>"TTAAii (field 7)"</TTAAii>


<CCCC>"CCCC (field 8)"</CCCC>

</abbreviatedHeaderList>

<codeForm>"Code Form (field 9)"</codeForm>

<timeGroup>"TimeGroup (field 10)"</timeGroup>

</WMO_Bulletin>

