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Summary and Purpose of the Document
This document contains a proposal for changes to the WMO Core Metadata Profile

.
ACTION PROPOSED

The meeting is invited to review the proposal for changes to the WMO Core Metadata Profile.
A Proposal for Changes to the WMO Core Metadata Profile, Version 0.2

Jürgen Seib, Deutscher Wetterdienst

1. Introduction

The standardization of metadata within the meteorological community has become an important task during the last couple of years. One reason for this process is the increasing interest of other earth science communities to use meteorological data. Traditionally weather data has been exchanged without metadata, i.e. the information about the data itself. It has been assumed that the recipient understands the abbreviated message format, and has access to any metadata needed to determine the meaning of the transmitted data. This mode of data exchange works well within the meteorological community. However, it will be a problem for customers outside of the meteorological community. Another reason for the need of standardized metadata is the rapid growth of new meteorological products which consequently results also in a growth of metadata. Uniform and standardized metadata descriptions will help to deal with this amount of metadata for the purpose of exchange, discovery, and selection.

WMO has recognized the importance of standardized metadata. A CBS expert team has been created after the CBS conference in 2000. This expert team has been asked to develop a proposal for a WMO metadata standard. The team came up with the draft WMO Core Metadata Profile, version 0.2. This proposal is based on the geographical standard ISO 19115. A concrete XML schema has been developed for this version such that metadata of meteorological data and products can be described with XML. The XML documents have to be valid with respect to this XML schema. Version 0.2 has been presented to CBS. The commission endorsed the draft WMO Core Metadata Profile as the “formal draft version 1.0” against which WMO Programmes should perform formal testing.

DWD tried to use the metadata proposal within the EUMETNET Programme UNIDART (Uniform Data Request Interface). The draft standard was applied to the description of climate time series. The experiences which have been made during this work resulted into the following proposals for changes to the current XML Schema implementation of the WMO Core Metadata Profile, version 0.2.

2. The <abstract> tag

The <abstract> tag has been introduced into the WMO Core Metadata Profile as a mandatory element which should occur only once. The abstract has to be a string. In principle, such a string could be written in any language. However, it should be written in the language that has been specified in the <metadataLanguage> tag. But, this constraint can not be enforced by the XML schema.

The standard does not enforce the use of the English language. Any language can be adopted. We think that the use of the national language to describe the metadata of national meteorological data and products will increase the acceptance of the standard. A disadvantage would be the inadequacy of XML documents, whose abstract is not written in English, with respect to international purposes.

A solution to this dilemma could be the admittance of multiple <abstract> tags, where each tag contents is written in another language. A new XML attribute named "lang" will be inserted to specify the language used in the contents of an <abstract> tag. We create a new complex type called "LanguageStringType" to enable the specification of language-identifiable string contents. The usage of the "lang" attribute is optional. If the attribute is missing, then it is assumed that the contents is written in the chosen metadata language, i.e. the value of the <metadataLanguage> tag. The XML type named "LanguageStringType" is declared as follows:

<xs:complexType name="LanguageStringType">

    <xs:simpleContent>

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

            <xs:attribute name="lang" type="xs:language" use="optional"/>

        </xs:extension>

    </xs:simpleContent>

</xs:complexType>

The type of the <abstract> tag should be "LanguageStringType" and its maximum occurrence should be "unbounded". This statement leads to the following XML definition:

<xs:element name="abstract" type="LanguageStringType" maxOccurs="unbounded">
This definition of the <abstract> tag makes the standard more flexible and supports both the national issues and the international aspects.

3. The <alternateTitle> tag

The <alternateTitle> tag has been introduced into the WMO Core Metadata Profile as an optional element which can occur more than once. An alternate title could be another name or it could be the title translated to another language. If this tag is used for multilingual purposes, then it should be possible to specify the name of the language. Like in the case of the <abstract> tag, we propose to introduce the optional attribute "lang" also for the <alternateTitle> tag. The type of the <alternateTitle> tag should be "LanguageStringType". The XML definition is then as follows:

<xs:element name="alternateTitle" type="LanguageStringType" maxOccurs="unbounded">
The user who is familiar with XML would perhaps argue that it is not necessary to change the definition of the <alternateTitle> tag because the "xml:lang" attribute may be inserted in every tag to specify the language used in the tag contents. However, if a document which uses the "lang" attribute is validated against an XML schema, then the attribute must be declared in this schema.

4. The <resourceIdentifier> tag

The <resourceIdentifier> tag has been introduced into the WMO Core Metadata Profile as a mandatory element which could occur more than once. The element should describe a unique identifier for the resource. Consequently, there should be only one such identifier. The <resourceIdentifier> tag should occur exactly once within an <identificationInfo> tag of the XML root element. The XML definition would look like:
<xs:element name="resourceIdentifier" type="xs:string">

However note that the <identificationInfo> tag may occur several times within a metadata description because several resources could be described in one metadata document.

5. The tags <latitude> and <longitude>

The <latitude> and <longitude> tags serve for the specification of geographic coordinates. They are mandatory in version 0.2. The coordinate values are floating point numbers. If no value exists, then a reason for the non-existence has to be given as the tag value. The reason can be selected from a list of predefined strings. This enumeration list is defined by the type "NullEnumeration". In the current XML schema implementation the type of the latitude respectively longitude tag is a union of floating point numbers and the elements of the "NullEnumeration" type. This implies that the basic type of the latitude and longitude elements is the string type because the values of these elements have to represent both, floating point numbers and strings. The use of an Oracle XML database for storage of XML documents confirmed the implication. Oracle created an object-relational model that stores the latitude and longitude values as strings. We think that this kind of implementation is not natural because it has the major drawback that XML queries which reference the latitude or longitude tag have to treat these values as strings.

The problem could be solved if the case of a non-existing value is not directly addressed in the tag contents. We propose to introduce an optional attribute, called "noValueInterpretation". The type of this attribute is "NullEnumeration". The basic type of <latitude> and <longitude> could be the XML schema standard type "float". The XML types, "LatitudeType" and "LongitudeType", should be redefined as follows:

<xs:simpleType name="BasicLatitudeType">

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

        <xs:minInclusive value="-90"/>

        <xs:maxInclusive value="90"/>

    </xs:restriction>

</xs:simpleType>

<xs:simpleType name="BasicLongitudeType">

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

        <xs:minInclusive value="-180"/>

        <xs:maxInclusive value="180"/>

    </xs:restriction>

</xs:simpleType>

<xs:complexType name="LatitudeType">

    <xs:annotation>

        <xs:documentation>Type of a latitude value</xs:documentation>

    </xs:annotation>

    <xs:simpleContent>

        <xs:extension base="BasicLatitudeType">

            <xs:attribute name="noValueInterpretation" type="NullEnumeration"

                                                               use="optional"/>

        </xs:extension>

    </xs:simpleContent>

</xs:complexType>

<xs:complexType name="LongitudeType">

    <xs:annotation>

        <xs:documentation>Type of a longitude value</xs:documentation>

    </xs:annotation>

    <xs:simpleContent>

        <xs:extension base="BasicLongitudeType">

            <xs:attribute name="noValueInterpretation" type="NullEnumeration"

                                                         use="optional"/>

        </xs:extension>

    </xs:simpleContent>

</xs:complexType>

6. The <point> tag

The <point> tag has been introduced into the WMO Core Metadata Profile in order to describe geographic bounding boxes or polygons. The complex type "PointType" has been defined for the description of a point. This type only permits the definition of 2-dimensional points. This will be sufficient if somebody wants to describe areas or regions on a 2-dimensional map. The requirements in meteorology are somewhat higher. For example, it should be possible to describe the location of a station or a bounding box on a certain pressure level.

We propose to extend the complex type "PointType" with an optional <elevation> tag such that it possible to use this type for both the description of 2-dimensional and 3-dimensional points. The <elevation> tag would be of a new elevation type. This type should cover the different kinds of elevation which are known and used in the meteorological community. This could be realized with an XML attribute whose value specifies the corresponding kind of elevation. All possible values are enumerated in the "ElevationEnumerationType". The revised XML schema definitions are as follows:

<xs:complexType name="PointType">

   <xs:annotation>

      <xs:documentation>2-dimensional and 3-dimensional points</xs:documentation>

   </xs:annotation>

   <xs:sequence>

      <xs:element name="latitude" type="LatitudeType"/>

      <xs:element name="longitude" type="LongitudeType"/>

      <xs:element name="elevation" type="ElevationType" minOccurs="0"/>

   </xs:sequence>

</xs:complexType>

<xs:complexType name="ElevationType">

    <xs:simpleContent>

        <xs:extension base="xs:float">

            <xs:attribute name="type" default="H in metres"

                                                            type="ElevationEnumerationType"/>

        </xs:extension>

    </xs:simpleContent>

</xs:complexType>

<xs:simpleType name="ElevationEnumerationType">

    <xs:annotation>

        <xs:documentation>Code-List for elevation types</xs:documentation>

    </xs:annotation>

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

        <xs:enumeration value="HP in metres"/>

        <xs:enumeration value="H in metres"/>

        <xs:enumeration value="HA in metres"/>

        <xs:enumeration value="pressure level in HPA"/>

    </xs:restriction>

</xs:simpleType>
7. The XML schema type "EX_GeographicExtentType"
The XML schema type "EX_GeographicExtentType" is a complex type that has been created in the WMO Core Metadata Profile to describe geographic extents. The current version of the standard distinguishes three kinds of extents, bounding boxes, polygons, and irregular point sets. In meteorology we need the possibility to describe one single point, e.g. in order to specify the location of a station. In the current XML schema implementation a single point has to be considered as an extreme case of one of the three extent type cases. For example, a user can choose a polygon with only one point or a bounding box with identical upper left and lower right corners for the description of one geographic point. However, we think that it will be a better solution if a single point is a further case of the geographic extent type.

In addition, we would require the introduction of a new attribute for the <geographicIdentifier> tag. The name of this attribute should be "info". The "info" attribute could be used to add arbitrary information about the geographic extent. Consider for example the case, where the location of a station should be described. The new attribute can be used to store the name of the station, its WMO number, the name of the country and a lot of more information together with the proper geographic extent values. We propose to replace the current XML schema type definition for "EX_GeographicExtentType" with the following revised version:

<xs:complexType name="EX_GeographicExtentType">

    <xs:annotation>

        <xs:documentation>EX_GeographicExtent Lines 340-349:

                               geographic area of the dataset</xs:documentation>

    </xs:annotation>

    <xs:sequence>

        <xs:element name="geographicIdentifier" minOccurs="0" maxOccurs="unbounded">

            <xs:complexType>


    <xs:simpleContent>

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

                        <xs:attribute name="info" type="xs:string" use="optional"/>

                        <xs:attribute name="gazetteer" type="xs:anyURI" use="optional"/>

                    </xs:extension>

                </xs:simpleContent>

            </xs:complexType>

        </xs:element>

        <xs:choice>

            <xs:element name="boundingBox" type="EX_GeographicBoundingBoxType"/>

            <xs:element name="polygon" type="PointSetType"/>

            <xs:element name="irregularPointSet" type="PointSetType"/>

            <xs:element name="point" type="PointType"/>

        </xs:choice>

    </xs:sequence>

</xs:complexType>

8. The <parentIdentifier> tag

The <parentIdentifier> tag has been introduced into the WMO Core Metadata Profile as an optional element which could occur more than once. This tag can be used to define a hierarchy of metadata descriptions. However, the hierarchy structure should be a tree, i.e. each node has exactly one parent. This restriction will avoid a number of problems, e.g. in combination with inheritance. We propose to set the maximum occurrence of the <parentIdentifier> tag to 1.

9. The <descriptiveKeywords> tag

In the current version of the WMO Core Metadata Profile the <descriptiveKeywords> tag is implemented in a way that its contents will be a list of words separated by blanks. A word may be either arbitrary or selected from a predefined list, the list of WMO keywords. This kind of implementation makes it difficult to detect keyword expressions. For example, consider the keyword list "air temperature". Is it a list of the two keywords "air" and "temperature" or is it a single keyword expression? Further, it is not recognisable to which language an arbitrary keyword belongs. We propose an implementation such that keyword expressions are clearly distinguishable. The "lang" attribute should be introduced for the <freeKeyword> tag in order to explicitly specify the language of a free keyword. The definition of the <descriptiveKeywords> tag would look like:

<xs:element name="descriptiveKeywords" type="KeywordsType"/>

An implementation of the new XML schema type "KeywordsType" is shown below.

<xs:complexType name="KeywordsType">

    <xs:annotation>

        <xs:documentation>List of keywords </xs:documentation>

    </xs:annotation>

    <xs:sequence>

        <xs:element name="WMO_Keyword" type="WMO_KeywordType"

                                  minOccurs="0" maxOccurs="unbounded"/>

        <xs:element name="freeKeyword" minOccurs="0" maxOccurs="unbounded">

            <xs:complexType>

                <xs:simpleContent>

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

                        <xs:attribute name="lang" type="xs:language" use="optional"/>

                    </xs:extension>

                </xs:simpleContent>

            </xs:complexType>

        </xs:element>

    </xs:sequence>

</xs:complexType>

The <descriptiveKeywords> tag is also a suitable example to address the language aspect of the metadata standard more generally. The reader may have recognized that the XML vocabulary that is used for the XML schema implementation of the metadata standard is English-based. While English tag and attribute names may be acceptable, it will be debatable whether the elements of the enumeration lists have to be exclusively in English. This could lead to an interesting discussion about the predefined WMO keywords which are currently all in English. WMO has to support other official languages and it is currently unclear how this support can be realized with respect to the metadata standard.

We propose to allow the existence of language-specific XML schema implementations for the WMO Core Metadata Profile. Then, it would be possible to specify tag names, attribute names, and further terms used in the XML schema, e.g. keywords and other values of enumeration lists, in several languages. This would have the advantage that meteorological metadata XML files could be distributed in arbitrary languages, including the supported WMO languages. The existence of language-specific XML schemas will increase the flexibility of the metadata standard and it will augment the overall acceptance of the standard.

The ability of XML to specify transformations and formatting rules by using eXtensible Stylesheet Language (XSL) can be utilized to translate metadata documents from one language to another. XSL is a set of language technologies for defining XML document transformation and presentation. A XSL style sheet describes how XML files are to be formatted or transformed. A language should be chosen as the basis of a master XML schema for the standard.  Then, two XSL style sheets have to be created for each other language. One style sheet specifies the translation from a "national" XML document to the corresponding master XML document. The other style sheet defines the mappings for a transformation from a master XML document to the national version.

10. The <temporalElement> tag

The <temporalElement> tag is an optional element of the <dataExtent> tag which could occur only once. The contents is of the type "EX_TemporalExtentType". This type should allow the specification of temporal issues of a data set, e.g. the time period covered by the data set. However, recurring time intervals can not be handled with the current implementation. Consider for example a data set that contains the daily mean air temperature values in January for a list of stations over the last 100 years. Only the whole time period could be specified in the <temporalElement> tag. The information that data is exclusively available for periodic subintervals within this time period could not be specified. We propose to introduce a new complex XML type into the metadata standard, called "recurringIntervalType". This type should be composed of two elements, an element for the duration of each interval and an element for the timely distance between the starting points of two consecutive intervals.

<xs:complexType name="recurringIntervalType">

    <xs:annotation>

        <xs:documentation>to specify recurring time intervals</xs:documentation>

    </xs:annotation>

    <xs:sequence>

        <xs:element name="intervalDuration" type="xs:duration">

            <xs:annotation>

                <xs:documentation>duration of each recurring interval</xs:documentation>

            </xs:annotation>

        </xs:element>

        <xs:element name="intervalDistance" type="xs:duration">

            <xs:annotation>

                <xs:documentation>timely distance between the starting points

                                                        of two consecutive intervals</xs:documentation>

            </xs:annotation>

        </xs:element>

    </xs:sequence>

</xs:complexType>

The type "EX_TemporalExtentType" should be extended with an optional element of the new type. Lets call this tag <recurringInterval>. Further, we would like to have the possibility to specify the end of a time period either absolute or relative. The absolute specification is realised by giving a concrete end date. A duration value has to be given for a relative declaration. The begin date will be interpreted as a reference date if the duration is zero. The new temporal requirements can be fulfilled if the implementation of the XML type "EX_TemporalExtentType" is revised as follows:

<xs:complexType name="EX_TemporalExtentType">

    <xs:annotation>

        <xs:documentation>EX_TemporalExtent:

                                time period covered by the dataset</xs:documentation>

    </xs:annotation>

    <xs:sequence>

        <xs:element name="beginDateTime" type="xs:dateTime">

            <xs:annotation>

                <xs:documentation>begin time of data</xs:documentation>

            </xs:annotation>

        </xs:element>

        <xs:choice minOccurs="0">

            <xs:element name="endDateTime" type="xs:dateTime">

                <xs:annotation>

                    <xs:documentation>added by ETIDM: end time of data.

                           If not present implies continuing/no end time</xs:documentation>

                </xs:annotation>

            </xs:element>

            <xs:element name="duration" type="xs:duration">

                <xs:annotation>

                    <xs:documentation>duration of the period.

                           If not present implies an endless period</xs:documentation>

                </xs:annotation>

            </xs:element>

        </xs:choice>

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

                                                 type="WMO_DataFrequencyCodeType">

            <xs:annotation>

                <xs:documentation>added by ETIDM:

                                 Temporal repetition of data (e.g. hourly etc)</xs:documentation>

            </xs:annotation>

        </xs:element>

        <xs:element name="recurringInterval" type="recurringIntervalType" minOccurs="0">

            <xs:annotation>

                <xs:documentation>for describing recurring time intervals</xs:documentation>

            </xs:annotation>

        </xs:element>

    </xs:sequence>

</xs:complexType>

11.  The <referenceDate> tag

The <referenceDate> tag has been introduced into the WMO Core Metadata Profile as an optional element which could occur more than once. In ISO 19115 this element exists in order to specify dates and their meaning. For example, this tag can be used to give the creation date of a data resource. In version 0.2 of the metadata standard the <referenceDate> tag has been extended to allow not only dates but also times and periods.

When we started to describe the metadata of climate time series the question rises whether we should use the <referenceDate> tag or the <temporalElement> tag for the specification of the climate time series period. We decided to take the <temporalElement> tag. The decision was based on two reasons. First, the <temporalElement> tag is directly related to the <geographicElement> tag that describes the location of a station. Both tags are sub-elements of the <dataExtent> tag. One <dataExtent> tag per station is declared in the metadata description of a climate data product. This makes it possible to include all stations of the product in one XML metadata file. Second, the <temporalElement> tag is more general. The <referenceDate> tag has a focus on dates. The focus is explicitly obvious in the tag name.

We propose to utilize the <referenceDate> tag as originally foreseen in ISO 19115. The tag type "CI_DateType" should be implemented as follows:

<xs:complexType name="CI_DateType">

    <xs:annotation>

        <xs:documentation>CI_Date Lines 394-395:

                                             reference date and event</xs:documentation>

    </xs:annotation>

    <xs:attribute name="calendar" type="xs:string" default="Julian Calendar"/>

    <xs:sequence>

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

            <xs:annotation>

                <xs:documentation>394: reference date</xs:documentation>

            </xs:annotation>

        </xs:element>

        <xs:element name="dateType" type="CI_DateTypeCodeType">

            <xs:annotation>

                <xs:documentation>395: event used for date</xs:documentation>

            </xs:annotation>

        </xs:element>

    </xs:sequence>

</xs:complexType>
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