Extract from the CCL guide to climatological practices 

Climate data management and exchange 
Climatological data are most useful if they are edited, quality controlled, and stored in a national archive or climate center and made readily accessible in easy-to-use forms. Although technological innovations are occurring at a rapid pace, many climatological records held by NMHS are still in nondigital form. These records must be managed along with the increasing quantity of digital records. A Climate Data Management System (CDMS) is a set of tools and procedures that allows all data relevant to climate studies to be properly stored and managed. The primary goals of database management are to maintain the integrity of the database at all times, and to ensure that the database contains all the data and metadata needed to meet the requirements for which it was established, both now and into the future. Database management systems have revolutionized climate data management by allowing efficient storage, access, conversion, and update for many types of data, and by enhancing security of the data. A major step forward in climate database management occurred with the World Climate Data and Monitoring Programme (WCDMP) Climate Computing (CLICOM) project in 1985. This project led to the installation of climate database software on personal computers, thus providing NMHS in even the smallest of countries with the capability of efficiently managing their climate records. The project also provided the foundation for demonstrable improvements in climate services, applications, and research. In the late 1990s, the WCDMP initiated a CDMS project to take advantage of the latest technologies to meet the varied and growing data management needs of WMO Members. Aside from advances in database technologies such as relational databases, query languages, and links with Geographical Information Systems, more efficient data capture was made possible with the increase in AWS, electronic field books, the Internet, and other advances in technology.
Exchange of data is essential for climatology. For states that are members of WMO the obligation to share data and metadata with other members, and the conditions under which these may be passed to third parties is covered under WMO Resolution 40 (Cg-XIII) for meteorological data, WMO Resolution 25 (Cg-XIV) for hydrological data, and the Intergovernmental Oceanographic Commission Resolution XXII-6 for oceanographic data. The Resolutions embody the concepts of “essential” and “additional” data, with a specification of a minimum set of data that should be made available in a nondiscriminatory manner and at a charge of no more than the cost of reproduction and delivery without charge for the data and products themselves. Members may decide to declare as “essential” more than the minimum set. The use of agreed upon international standard formats for data exchange is critical.

Beyond CLIMAT and related messages members are also asked to provide additional data and products that are required to sustain WMO programmes at the global, regional, and national levels and to assist other Members in providing meteorological and climatological services in their countries. Members supplying such additional data and products may place conditions on their re-export. Members of WMO volunteer subsets of their stations to be parts of various networks, including the GCOS GUAN, the GCOS GSN, the Regional Basic Synoptic Network, and the Regional Basic Climatological Network. Nomination of stations in these networks implies an obligation to share the data internationally.
Data are also shared through International Council for Science World Data Centers (WDCs). The WDC system works to guarantee access to solar, geophysical, and related environmental data. WMO is actively involved in the provision of data to a number of these International Council for Science WDCs, and there are a number of associated centers operated directly through WMO. The WMO centers include Ozone and Ultraviolet Radiation, Greenhouse Gases, Aerosols, Aerosol Optical Depth, Radiation, and Precipitation Chemistry. Exchange of digital data is simple for many members because of the range of computer communications systems available. International data exchange agreements allow for the global compilation of publications such as Climatic Normals, World Weather Records, and Monthly Climatic Data for the World. Bilateral or multilateral agreements are also important in creating and exchanging long term data sets, such as the Global Historical Climate Network, Comprehensive Aerological Reference, and Comprehensive Ocean-Atmosphere Data Sets compiled by the United States and the Hadley Centre global observations data sets compiled by the United Kingdom. These data sets are generally provided to research centers.

The current WMO information systems have been developed to meet a diverse set of needs for many different programmes and Commissions. The multiplicity of systems has resulted in incompatibilities, inefficiencies, duplication of effort, and higher overall costs for Members. An alternative approach planned to improve efficiency of the transfer of data and information among countries is the WMO Information System. It is envisioned that the WMO Information System will be used for the collection and sharing of information for all WMO and related international programmes. 
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