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1. Metadata implementation
WMO Core Metadata standard implementation is realizing in CliWare project to create catalogue of Uniform state fund of the data on a condition of a surrounding environment, its pollution of Russian Federation. This data fund contains some thousand data sets. The test access is available on http://cliware.meteo.ru/wdccatalog/index_en.html.   

The workflow of the metadata implementation is illustrated in Figure 1. CliWare system uses WMO Core Metadata standard for information resource description. CliWare provides two type of metadata access: Bach Client (Application) and User. Both types use HTTP protocol to data request. User or Bach Client access do not require authorization step. Metadata Access is free.
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Figure 1. The workflow of the metadata implementation

2. Description of the large data sets

Digital climate data of the national fund often has a lot of data sets. For instance, Russian data fund has information from more than 2000 meteorological station. These stations have different program of observation and different format of data for the different periods. For the search poppers metadata must contain information: 

· List of stations

· Administrative distribution of stations 

· Observed parameters

· Data sets description

Using WMO Core Metadata standard require preparation a lot of large documents.

3. Schema of the climate data sets description
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Figure 2. Schema of the climate data sets description

4. Extensions of WMO Core Metadata standard

4.1 Metadata entity set information

	Name

	WMO Core Metadata

standard

	ISO/DIS 19115


	WMO Core Metadata standard for climate

	Remark



	characterSet


	Mandatory

	C / ISO/IEC 10646-1 not used and not defined by encoding
	Conditional. Use if not defined by encoding of document
	XML document has encoding.

	parentIdentifier

	No
	Optional

Max occurs 1 
	Optional 

Max occurs unbounded
	To define multiple reference for features and attributes

	hierarchyLevel

	No
	Optional
	Optional
	Code list B.5.25


	hierarchyLevelName

	No
	Optional
	Optional
	Free text

	distributionInfo

	Mandatory
	Optional
	Optional
	Mandatory for datasets if not defined by series

	contentInfo

	No
	Optional
	Optional
	


4.2 Identification information
	Name

	WMO Core Metadata

standard

	ISO/DIS 19115


	WMO Core Metadata standard for climate

	Remark



	pointOfContact


	Mandatory

	Optional
	Optional
	Mandatory for datasets if not defined by series

	dataExtent

	Mandatory
	Optional
	Optional
	Mandatory for datasets if not defined by series


4.3 MD_TopicCategoryCode <<CodeList>>

Extension of Topic Category Code List


<xs:enumeration value="meteorology"/>


<xs:enumeration value="landMeteorologyClimate"/>


<xs:enumeration value="synopticMeteorology"/>


<xs:enumeration value="marineMeteorology"/>


<xs:enumeration value="agriculturalMeteorology"/>


<xs:enumeration value="aerology"/>


<xs:enumeration value="marineAerology"/>


<xs:enumeration value="oceanography"/>


<xs:enumeration value="landHydrology"/>


<xs:enumeration value="rocketSounding"/>


<xs:enumeration value="pollution"/>


<xs:enumeration value="waterPollution"/>


<xs:enumeration value="landWaterPollution"/>


<xs:enumeration value="seaPollution"/>


<xs:enumeration value="landPollution"/>


<xs:enumeration value="airPollution"/>


<xs:enumeration value="glaciology"/>


<xs:enumeration value="actinometry"/>


<xs:enumeration value="satelliteObservation"/>


<xs:enumeration value="airplaneObservation"/>


<xs:enumeration value="observationPlatform"/>

4.4 MD_ScopeCode <<CodeList>>

Scope Code List selected from ISO/DIS 19115
	#
	Name 
	domain code
	Definition

	1. 
	MD_ScopeCode 
	ScopeCd 
	class of information to which the referencing entity applies

	2. 
	attribute 
	001
	information applies to the attribute class

	3. 
	attributeType 
	002 
	information applies to the characteristic of a feature

	4. 
	collectionHardware 
	003 
	information applies to the collection hardware class

	5. 
	collectionSession 
	004 
	information applies to the collection session

	6. 
	dataset 
	005
	information applies to the dataset

	7. 
	series 
	006
	information applies to the series

	8. 
	nonGeographicDataset 
	007
	information applies to non-geographic data

	9. 
	dimensionGroup 
	008 
	information applies to a dimension group

	10. 
	feature 
	009
	information applies to a feature

	11. 
	featureType 
	010 
	information applies to a feature type

	12. 
	propertyType 
	011 
	information applies to a property type

	13. 
	fieldSession 
	012 
	information applies to a field session

	14. 
	software 
	013
	information applies to a computer program or routine

	15. 
	service 
	014
	information applies to a capability which a service provider entity makes available to a service user entity through a set of interfaces that define a behavior, such as a use case

	16. 
	model 
	015
	information applies to a copy or imitation of an existing or hypothetical object


Appendix A

Data series (Archive TMC)
<?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/tmc_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

  <individualName>Alexander Besprozvannykh</individualName>

  <contactInfo>

   <phone>

    <voice>+7(08439)74-959</voice>

    <facsimile>+7(095)255-22-25</facsimile>

   </phone>

   <address>

    <city>Koroleva, 6., Obninsk</city>

    <administrativeArea>Kaluga reg.</administrativeArea>

    <postalCode>249035</postalCode>

    <country>Russian Federation</country>

    <electronicMailAddress>alexander@meteo.ru</electronicMailAddress>

   </address>

  </contactInfo>

 </metadataContact>

 <metadataDateStamp>2004-08-09</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Meteorological information of stations of Russian Federation</resourceTitle>

   <resourceIdentifier>TMC</resourceIdentifier>

  </citation>

  <abstract><![CDATA[

Meteorological archive "TMC" contains meteorological data of observation

on meteorological station of former republics of USSR since January 1, 1986.

]]></abstract>

  <pointOfContact>

   <organisationName>RIHMI-WDC</organisationName>

   <role>resourceProvider</role>

   <individualName>Idris Shakirzianov</individualName>

   <contactInfo>

    <phone>

     <voice>+7(08439)74-158</voice>

     <facsimile>+7(095)255-22-25</facsimile>

    </phone>

    <address>

     <city>Koroleva, 6., Obninsk</city>

     <administrativeArea>Kaluga reg.</administrativeArea>

     <postalCode>249035</postalCode>

     <country>Russian Federation</country>

     <electronicMailAddress>idr@meteo.ru</electronicMailAddress>

    </address>

    <onlineAddress>www.meteo.ru</onlineAddress>

   </contactInfo>

  </pointOfContact>

  <resourceMaintenance>

   <maintenanceAndUpdateFrequency>monthly</maintenanceAndUpdateFrequency>

   <maintenanceNote>

The data is entering into data archive by monthly portions.

The delay is  from 3 till 6 months from time of observation.

   </maintenanceNote>

  </resourceMaintenance>

  <resourceConstraints>

   <useLimitation>Restriction of access </useLimitation>

   <securityConstraints>

    <classification>restricted</classification>

    <handlingDescription>Access to the data is given by inquiry</handlingDescription>

   </securityConstraints>

  </resourceConstraints>

  <spatialRepresentationType>irregularPoints</spatialRepresentationType>

  <dataLanguage>DDL</dataLanguage>

  <dataCharacterSet>8859part5</dataCharacterSet>

  <topicCategory>climatologyMeteorologyAtmosphere</topicCategory>

  <topicCategory>meteorology</topicCategory>

  <descriptiveKeywords>USSR</descriptiveKeywords>

  <descriptiveKeywords>Russian Federation</descriptiveKeywords>

  <descriptiveKeywords>Temperature</descriptiveKeywords>

  <descriptiveKeywords>Clouds</descriptiveKeywords>

  <descriptiveKeywords>Meteorology</descriptiveKeywords>

  <descriptiveKeywords>Observation</descriptiveKeywords>

  <descriptiveKeywords>Pressure</descriptiveKeywords>

  <descriptiveKeywords>Rainfall</descriptiveKeywords>

  <descriptiveKeywords>Snow</descriptiveKeywords>

  <descriptiveKeywords>Snowfall</descriptiveKeywords>

  <descriptiveKeywords>Weather</descriptiveKeywords>

  <descriptiveKeywords>Wind</descriptiveKeywords>

  <dataExtent>

   <description>Geographic name</description>

   <geographicElement>

    <geographicIdentifier>Former republics of USSR</geographicIdentifier>

   </geographicElement>

  </dataExtent>

  <dataExtent>

   <description>The data is accessible since January, 1, 1986</description>

   <temporalElement>

    <beginDateTime>1986-01-01</beginDateTime>

    <dataFrequency>3-hourly</dataFrequency>

   </temporalElement>

  </dataExtent>

 </identificationInfo>

 <distributionInfo>

  <distributionFormat>

   <formatName>TMC</formatName>

   <formatVersion>1.0</formatVersion>

  </distributionFormat>

  <transferOptions>

   <offlineMedium>cdRom</offlineMedium>

  </transferOptions>

 </distributionInfo>

 <dataQualityInfo>

   <lineageStatement>Meteorological observation on station</lineageStatement>

   <dataProcessInfo>The data are accepted on a mail service</dataProcessInfo>

   <dataProcessInfo>The semantic control was made</dataProcessInfo>

   <dataProcessInfo>The area quality control was made</dataProcessInfo>

 </dataQualityInfo>

 <hierarchyLevel>series</hierarchyLevel>

 <hierarchyLevelName>Archive</hierarchyLevelName>

</metaData> 

Data series (Federal District)
<?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/tmc_federal_central_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

 </metadataContact>

 <metadataDateStamp>2004-08-09</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Meteorological information of stations of the Central Federal District</resourceTitle>

   <resourceIdentifier>TMC</resourceIdentifier>

  </citation>

  <abstract><![CDATA[

Meteorological observation data of stations in "TMC" format

on meteorological station of Central Federal District

of Russian Federation since January 1, 1986.

]]></abstract>

  <topicCategory>meteorology</topicCategory>

  <descriptiveKeywords>Russian Federation</descriptiveKeywords>

  <descriptiveKeywords>Central Federal District</descriptiveKeywords>

  <descriptiveKeywords>Temperature</descriptiveKeywords>

  <descriptiveKeywords>Clouds</descriptiveKeywords>

  <descriptiveKeywords>Meteorology</descriptiveKeywords>

  <descriptiveKeywords>Observation</descriptiveKeywords>

  <descriptiveKeywords>Pressure</descriptiveKeywords>

  <descriptiveKeywords>Rainfall</descriptiveKeywords>

  <descriptiveKeywords>Snow</descriptiveKeywords>

  <descriptiveKeywords>Snowfall</descriptiveKeywords>

  <descriptiveKeywords>Weather</descriptiveKeywords>

  <descriptiveKeywords>Wind</descriptiveKeywords>

  <descriptiveKeywords>Phenomenon</descriptiveKeywords>

  <dataExtent>

   <description>Geographic name</description>

   <geographicElement>

    <geographicIdentifier>Central Federal district</geographicIdentifier>

   </geographicElement>

  </dataExtent>

 </identificationInfo>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_en.xml</parentIdentifier>

 <hierarchyLevel>series</hierarchyLevel>

 <hierarchyLevelName>Federal_district</hierarchyLevelName>

</metaData>

Data series (Regions)

<?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/tmc_region_moscow_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

 </metadataContact>

 <metadataDateStamp>2004-08-09</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Meteorological information of stations of the Moscow region</resourceTitle>

   <resourceIdentifier>TMC</resourceIdentifier>

  </citation>

  <abstract><![CDATA[

Meteorological observation data in "TMC" format

on meteorological station of Moscow reg.

of Russian Federation since January 1, 1986.

]]></abstract>

  <topicCategory>meteorology</topicCategory>

  <descriptiveKeywords>Russian Federation</descriptiveKeywords>

  <descriptiveKeywords>Moscow region</descriptiveKeywords>

  <descriptiveKeywords>Temperature</descriptiveKeywords>

  <descriptiveKeywords>Clouds</descriptiveKeywords>

  <descriptiveKeywords>Meteorology</descriptiveKeywords>

  <descriptiveKeywords>Observation</descriptiveKeywords>

  <descriptiveKeywords>Pressure</descriptiveKeywords>

  <descriptiveKeywords>Rainfall</descriptiveKeywords>

  <descriptiveKeywords>Snow</descriptiveKeywords>

  <descriptiveKeywords>Snowfall</descriptiveKeywords>

  <descriptiveKeywords>Weather</descriptiveKeywords>

  <descriptiveKeywords>Wind</descriptiveKeywords>

  <descriptiveKeywords>Phenomenon</descriptiveKeywords>

  <dataExtent>

   <description>Geographic name</description>

   <geographicElement>

    <geographicIdentifier>Moscow region</geographicIdentifier>

   </geographicElement>

  </dataExtent>

 </identificationInfo>

<parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_federal_central_en.xml</parentIdentifier>

 <hierarchyLevel>series</hierarchyLevel>

 <hierarchyLevelName>Federal_district</hierarchyLevelName>

</metaData>

Dataset

?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/tmc_5593760_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

 </metadataContact>

 <metadataDateStamp>2004-08-09</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Meteorological information of Moscow,VDNH station</resourceTitle>

   <resourceIdentifier>Moscow,VDNH</resourceIdentifier>

   <resourceIdentifier>5593760</resourceIdentifier>

   <resourceIdentifier>27612</resourceIdentifier>

  </citation>

  <abstract><![CDATA[Meteorological data of Moscow,VDNH station in "TMC" format]]></abstract>

  <pointOfContact>

   <organisationName>RIHMI-WDC</organisationName>

   <role>resourceProvider</role>

   <individualName>Idris Shakirzianov. Head of data fund centre</individualName>

   <contactInfo>

    <phone>

     <voice>+7(08439)74-158</voice>

     <facsimile>+7(095)255-22-25</facsimile>

    </phone>

    <address>

     <city>Koroleva, 6., Obninsk</city>

     <administrativeArea>Kaluga reg.</administrativeArea>

     <postalCode>249035</postalCode>

     <country>Russian Federation</country>

     <electronicMailAddress>idr@meteo.ru</electronicMailAddress>

    </address>

    <onlineAddress>www.meteo.ru</onlineAddress>

   </contactInfo>

  </pointOfContact>

  <topicCategory>meteorology</topicCategory>

  <topicCategory>climatologyMeteorologyAtmosphere</topicCategory>

  <descriptiveKeywords>Moscow</descriptiveKeywords>

  <descriptiveKeywords>Meteorology</descriptiveKeywords>

  <dataExtent>

   <description>Points of observation</description>

   <geographicElement>

    <geographicIdentifier>Moscow,VDNH</geographicIdentifier>

   </geographicElement>

  </dataExtent>

  <dataExtent>

   <description>Points of observation</description>

   <geographicElement>

    <polygon>

     <point>

      <latitude>55.9</latitude>

      <longitude>37.6</longitude>

     </point>

    </polygon>

   </geographicElement>

  </dataExtent>

  <dataExtent>

   <description>Data from January 1, 1986</description>

   <temporalElement>

    <beginDateTime>1986-01-01</beginDateTime>

    <dataFrequency>3-hourly</dataFrequency>

   </temporalElement>

  </dataExtent>

 </identificationInfo>

 <distributionInfo>

  <distributionFormat>

   <formatName>TMC</formatName>

   <formatVersion>1.0</formatVersion>

  </distributionFormat>

  <transferOptions>

   <offlineMedium>cdRom</offlineMedium>

  </transferOptions>

 </distributionInfo>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_en.xml</parentIdentifier>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_federal_central_en.xml</parentIdentifier>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_region_moscow_en.xml</parentIdentifier>

 <hierarchyLevel>dataset</hierarchyLevel>

 <hierarchyLevelName>Meteorological_Dataset</hierarchyLevelName>

</metaData>

Feature (Station)

<?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/st_5633680_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

 </metadataContact>

 <metadataDateStamp>2004-08-09</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Meteorological station Klin</resourceTitle>

   <resourceIdentifier>Klin</resourceIdentifier>

   <resourceIdentifier>5633680</resourceIdentifier>

   <resourceIdentifier>27417</resourceIdentifier>

  </citation>

  <abstract><![CDATA[Meteorological station Klin]]></abstract>

  <topicCategory>observationPlatform</topicCategory>

  <topicCategory>meteorology</topicCategory>

  <descriptiveKeywords>Klin</descriptiveKeywords>

  <descriptiveKeywords>Meteorology</descriptiveKeywords>

  <descriptiveKeywords>Station</descriptiveKeywords>

  <dataExtent>

   <description>Name</description>

   <geographicElement>

    <geographicIdentifier>Klin</geographicIdentifier>

   </geographicElement>

  </dataExtent>

  <dataExtent>

   <description>Coordinates</description>

   <geographicElement>

    <polygon>

     <point>

      <latitude>56.3</latitude>

      <longitude>36.8</longitude>

     </point>

    </polygon>

   </geographicElement>

  </dataExtent>

  <dataExtent>

   <description>Date of opening</description>

   <temporalElement>

    <beginDateTime>1986-01-01</beginDateTime>

   </temporalElement>

  </dataExtent>

 </identificationInfo>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_en.xml</parentIdentifier>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_federal_central_en.xml</parentIdentifier>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_region_moscow_en.xml</parentIdentifier>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_5633680_en.xml</parentIdentifier>

 <hierarchyLevel>feature</hierarchyLevel>

 <hierarchyLevelName>Meteorological_Station</hierarchyLevelName>

</metaData>

Attribute (Observation parameter)

<?xml version="1.0" encoding="Windows-1251"?>

<metaData xmlns="http://www.wmo.ch/www/metadata">

 <metadataFileIdentifier>http://cliware.meteo.ru/catserv/data/atr_rrr_en.xml</metadataFileIdentifier>

 <metadataLanguage>en</metadataLanguage>

 <metadataContact>

  <organisationName>RIHMI-WDC</organisationName>

  <role>publisher</role>

 </metadataContact>

 <metadataDateStamp>2004-08-12</metadataDateStamp>

 <metadataStandardName>WMO19115</metadataStandardName>

 <metadataStandardVersion>0.1</metadataStandardVersion>

 <identificationInfo>

  <citation>

   <resourceTitle>Attribute: Total precipitation past 3 hours</resourceTitle>

   <resourceIdentifier>bufr:0 13 020</resourceIdentifier>

   <resourceIdentifier>cw:17</resourceIdentifier>

   <resourceIdentifier>ab:rrr</resourceIdentifier>

  </citation>

  <abstract><![CDATA[Total precipitation past 3 hours]]></abstract>

  <topicCategory>meteorology</topicCategory>

  <descriptiveKeywords>Precipitation</descriptiveKeywords>

 </identificationInfo>

 <parentIdentifier>http://cliware.meteo.ru/catserv/data/tmc_5593760_en.xml</parentIdentifier>

 <hierarchyLevel>attribute</hierarchyLevel>

 <hierarchyLevelName>Attribute</hierarchyLevelName>

</metaData>
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