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The following are some definitions of fundamental data and data management concepts.
Archival.  The process of securely storing data and information for the long-term.  This applies to both hard copy records that need to be physically stored in a secure environment, and digital records. 

Climate record
The basic Climate Record[footnoteRef:1] of an NMHS constitutes the ‘official climate data’ repository for the country. It is the historical record of observations of meteorological events recorded by observers or instruments according to specified observation standards, and includes electronic and paper records, as well as scanned images. Furthermore the climate record contains associated “contextual” metadata[footnoteRef:2] (for instance information on instruments, siting, changes, observation time, data sampling period, quality grading, etc) which detail the what, who, when and how an observation was made. The data comprising the record consists of the “as read”, or sensed, variables, along with values following routine quality control processes.   [1:  The above definition covers only data which the NMHS is responsible for. There will be other climate-related data-sets (e.g., inventories of Greenhouse gases), held outside the NMHS, often at specialist international data centres. 
]  [2:  Within WMO, this form of metadata is sometimes referred to as WIGOS metadata, as opposed to so-called “WIS metadata”, which is discoverability metadata. These are defined further below.] 

The Climate Record should more broadly be understood to include any form of data with a time-series, or historical component, and includes marine, terrestrial, hydrological and cryospheric data. The Climate Record should also be understood to include remotely-sensed fields such as satellite data – images, vertical profiles, spot values, etc, and radar data, as well as LIDAR, SODAR etc. In the following discussion, however, attention is focussed mainly on the management of atmospheric meteorological data. A more complete listing of the fields comprising the Climate Record is provided in Section…... 

One might also recognise the concept of a Climate Archive, which may be thought of as not just the Climate Record, but also a repository of value-added climate products, analyses or services such as summary fields (e.g. monthly rainfall totals and climate averages), and derived data products (e.g., gridded data, disaggregated data, and interpolated data time-series). That is, the Climate Data Archive includes the Climate Record as well as the following additional data types and sources: 
· Products that include gridded data sets, homogenised data sets, value added products and data with unknown or non-standard source, metadata and/or provenance; and  
· Certain data types managed by the NMHS on behalf of external agencies or groups, such as lightning data, air quality data, etc, or data available through social media and other forms of “crowd-sourced” data. 

Custodian (also curator or even possibly archivist). Custodianship assigns, to an NMHS, rights and responsibilities for acquiring and managing data and information. The rights[footnoteRef:3] include the right to determine how the information will be managed and any access constraints, with accompanying responsibilities towards maintenance, quality and enabling appropriate access to that information. Custodianship is not necessarily synonymous with ownership of either the data or the copyright of that data.    [3:  From “Australian Government Custodian Guidelines”, Appendix 3 of… , Office of Spatial Data Management  ] 


Data and information. 
In practice the terms “Data” and “Information” are used interchangeably in this document, as for practical purposes there is little or no difference in the management requirements or skills. In the context of this document, the following definitions have been adopted:  

· Data 
(Singular form is datum). The representation of facts or concepts in the form of numbers, words, images, video or sound in a manner suitable for communication, interpretation or processing by human or automatic means. The format and presentation of data may vary with the context in which it is used. For climate purposes, the definition applies mainly to observations and measurements, both raw data, and data that has been quality controlled and/or has some elements of processing. 
· Information 
Information[footnoteRef:4] is any collection of data that is processed, analysed, interpreted, classified or communicated in order to serve a useful purpose, present facts or represent knowledge in any medium or form. This includes presentation in electronic (digital), print, audio, video, image, graphical, cartographic, physical sample, textual or numerical form. [4:  Definition adopted by the Office of the Australian Information Commissioner. ] 

Data Management. The set of operations, procedures, protocols and policies required to organise, archive, quality control, secure and enable access to, an organisation’s data holdings. It also encapsulates the provision of advice on transferring data from one format/medium to another. In the discussion below, most emphasis is placed on the management of electronic, or digital, data holdings, though aspects of the management of hard copy records are also discussed in the Data Rescue section. 	Comment by wmoguest: Need reference to technology migration section

Data quality. Quality can be defined in various ways, but an overarching description would be to what extent the data are reliably fit for purpose. High quality data means that the data input and output processes are reliable; the data are well described (i.e. there are adequate metadata); the data are properly quality controlled to identify errors; and that the data are accessible in a timely manner. 

Metadata. Often defined as “data (or information) about data" It is important to distinguish between a number of different types of metadata, as described below. To ensure that data is fit for purpose for climate services and research, NMHSs are required to create and maintain all of the following types of metadata.   

Metadata  - contextual, or WIGOS. Contextual Metadata is information about how the data were collected or generated, featuring the who, how, when and where a measurement was made. This information is required to establish fitness for purpose, as well as providing indispensable  information for operations such as homogenisation. In the case of meteorological data, it includes such details as where and when the measurement was made, with what instrumentation, by whom, under what siting conditions, what changes to the above have occurred, quality control status, intellectual property information. If the data/information were created by processing or analysis methods, details of the algorithms and methodology used are also required, including, ideally, details of any computer code utilised in generating the data.  
Metadata – discoverability . For information to be useful, one must be able to find it. This is the role of so-called “discoverability” metadata, that enables a user to query or search a catalogue to determine what information is held, where it’s held and by whom, along with some details about the data/information set. Discoverability metadata is akin to a library catalogue, and in fact is often presented as a catalogue. There is a considerable body of knowledge about the requirements for metadata, with the internationally-accepted standard for what metadata should be maintained referred to as ISO 19115[footnoteRef:5]. See also Section 5.6.2.   [5:  ISO refers to the International Standards Organisation, which endorses candidate standards for various processes as recommended international best practice. ] 

 Metadata – provenance
Apart from the need to know what changes to observation siting, practices, etc have been made over time (an essential step in homogenisation procedures), it is important to know about changes to the versions of a dataset. This is because of the need for traceability – being able to identify the version of a dataset from which a particular analysis or product was derived. Provenance should therefore include details of any quality control or homogenisation processes, details of disaggregation or infilling, or any other changes made to the dataset. Climate products and services need to contain a link to the particular version of the data on which they are based.  

Metadata – networks
Changes to the way climate variables are measured apply not only at the individual station level, but to whole networks for stations. An example might be when manual observations are replaced by AWS, or when a network of AWSs are progressively replaced by a different model, or central processing unit, or when new sensors are introduced. It is important again to document the time and locations of any such changes. 

Stewardship.  Data stewardship may be defined as the formal accountability for ensuring effective control (policies and practices) around the management and use of data assets. Stewardship requires the effective application of sound data management practices. 
 
More definitions to come from Christina, including definitions of Digital Object Identifiers, Data Maturity indices, Reference Climate Networks, Baseline and Comprehensive networks, and others 

 
