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High Quality Global Data Management Framework for Climate

INTRODUCTION

The High Quality Global Data Management Framework for Climate (HQ-GDMFC) is a collaborative framework that enables an effective delivery of climate services based  on a reliable underpinning data infrastructure at the global, regional, national levels . The collaboration includes developing data management standards and practices for climate, sharing infrastructure and responsibilities such as data exchange, analysis and data services. 
The WMO HQ-GDMFC collaborates as well with key climate related programs such as the WMO Information System (WIS) for data exchange, Global Climate Observing Systems (GCOS) and WMO Integrated Global Observing System (WIGOS) for observational standards and practices, and other application areas such as Marine, Hydrology, research to address needs and requirements for climate data. The target users are the National Met Services Climate Data Management entities, Regional Climate Centers and International Data Centers, academia and any other institution relying on knowledge of standards of climate data including its archival, management, analysis and exchange.



GENERAL PROVISIONS


ORGANIZATION AND RESPONSIBILITIES
DATA MANAGEMENT INFRASTRUCTURE
An efficient approach to the management of climate data, and that from other domains, is to identify and exploit the complementary roles played by existing data management infrastructure at the international, regional and national levels. 
[bookmark: _GoBack]International Climate Data Centres (ICDCs) of the framework are  centres that collect, archive and process climate data from all over the world, and generate a range of products and analyses based on the data;
Regional Climate Centres which are designated by WMO Global Data Processing and Forecasting System Centers contribute to the framework by developing quality controlled regional climate datasets, and providing or facilitating climate database and archiving services at the request of NMHSs, including a backup service as well as other highly recommended services such as data rescue and capacity building.
National Climate Data Centers includes Meteorological and Hydrological Services and other entities with a climate data management role. Their responsibility consists of ensuring that the Climate Record is quality-managed, archived, accessible and usable. The responsibility also includes provision of basic data products as required by WMO programmes and GFCS.
ENABLING SYSTEMS
WIS
WIS responsibilities and functions are described in the WMO Technical Regulations (REF). The WIS  provides an overarching approach to data and information management for all WMO and related international programmes, leveraging the long‑standing collaborative culture of WMO, as well as new technologies.
The Framework would leverage on WIS infrastructure (GISC, DCPC and National Centers) and standards (metadata core profile, codes, GTS) for data collection and exchange, discovery, retrieval and access. Opportunity exist to improve efficiencies through emerging technological innovations. In order to take full benefit of the WIS, the climate data management entities contributing to the framework could be as well designated as part of the WIS infrastructure in particular as DCPC. 
Observing Systems
The framework will leverage on data and related standards provided by WIGOS observing capabilities (surface- and space-based components) including the Global Observing System of the World Weather Watch Programme, the observing component of the Global Atmosphere Watch Programme, the WMO Hydrological Observing System of the Hydrology and Water Resources Programme, and the observing component of the Global Cryosphere Watch. GCOS ECVs and climate monitoring principles provide a strong scientific foundation for enabling high quality long-term datasets and their integrity.
International Data Centres 
Examples include the Global Precipitation Climatology Centre (GPCC), and the Global Collection Centres for marine observations by Voluntary Observing Ships, (both at DWD); the collection of a wide range of atmospheric and upper air variables at the National Centres for Environmental Information (NCEI) in the US; and the WMO World Radiation Data Centre maintained by RosHydromet. The Copernicus Climate Change Service will also become active in this area.
 A full list of such centres (as of 2017) is at Appendix 6.1. 
The functions and responsibilities of International Data Centre (IDCs) are basically similar across centres, and consist of:
•	Acquisition of the data from meteorological and climate observation networks, most often initially through standard WMO messaging formats via the GTS such as CLIMAT, SYNOP etc. In some cases the data are collated and sent in delayed mode by contributing Member Countries. For instance, Voluntary Observing Ships observations are collated by Port Meteorological Officers , given an initial standardised minimum quality control check, and disseminated to the Global Collection Centres at DWD and the UKMO on a quarterly basis. In the case of the GPCC, the initial receipt of precipitation data is supplemented by non-real-time receipt of data from a higher-granularity network of stations (approximately 85,000 in all). 

•	The IDC then performs a more detailed quality control process on the data. These quality control processes vary from Centre to Centre – for instance, the NCEI checks are fully automated, whereas the GPCC checks are semi-automated, and allow for visual checks of suspect values. There may be corrections applied to the data – for instance, the GPCC corrects for systematic gauge measuring errors. Also as part of the quality assurance process, the metadata are checked for completeness. 

•	The data are then archived. 

•	Some IDCs provide feedback about data quality and completeness to the data providers. It is recommended that this practice be followed by all IDCs. 

•	Typically the data are processed, and some form of maps, analyses, grids, etc are generated and disseminated. In addition, the stored data and metadata themselves are made freely available (in many cases IDCs act as WIS DCPCs). 

•	An inventory of data received is generated and kept up to date. 

•	IDCs provide routine reports on the availability, completeness and quality of the data they collect, along with, in some cases, specific case studies. 

6.3 	Regional Climate Centres 
Regional Climate Centres (RCCs) provide a range of assistance for an entire Region or sub-region, on a range of climate-related applications. These applications include climate monitoring and long-range prediction, operational data services, and training and capacity building. With regard to data services, the mandatory defined functions of an RCC are to:
1.	Develop quality controlled regional climate datasets, gridded where applicable, for at least daily mean, minimum and maximum temperature and precipitation;

2.	 Provide or facilitate climate database and archiving services at the request of NMHSs, including a backup service.
Other highly recommended services include: 
•	Keep abreast of activities and documentation in relation to WMO WIS, and work towards WIS compliance and DCPC designation;

•	Assist NMHSs in the rescue of climate data;

•	Assist NMHSs develop and maintain historical climate datasets;

•	Assist users of RCC products on data quality management;

•	Conduct data homogenisation, and provide advice on homogeneity issues and interpolation techniques;

•	Develop and manage databases, and generate indices of climate extremes; 

•	Perform quality assurance on national datasets at the request of NMHSs, and on Regional datasets; 

•	Facilitate data/metadata exchange; and 

•	Provide relevant coordination and capacity-building functions, notably promoting technical capacity building at NMHS level, including software and hardware acquisition and training. In the current context this would be expected to include training in the use of Climate Data Management Systems, Data Rescue, and climate data management generally. 
Ideally with a joined-up climate data management architecture, RCCs would facilitate the transmission of regional climate datasets (as per requirement (1) above) to relevant IDCs. 

6.4 	National Meteorological and Hydrological Services 
NMHS data management staff are responsible for the stewardship of their country’s Climate Record and Climate Archive (as defined in Chapter 2). The roles have been fully described in Chapters 2 (Section 2.2), 4, 5, and 9, while the relevant competencies have been described in Chapter 8. In terms of ensuring effective connection with IDCs and Regional Centres, the following additional roles are required or recommended.
Data exchange. Transmission and exchange of meteorological data via the GTS using standard WMO messaging formats is a requirement under WMO Regulations 25, 40 and 60. These messages are received and decoded at relevant IDCs. For Climate, additional requirements are to submit data routinely via monthly CLIMAT and (from 2019) Daily CLIMAT messages, and via annual World Weather Records submissions, using the standard forms presented in Chapter 5.9. 
WIS roles as defined below. Most Members will have the responsibilities associated with being a National Centre under the WIS framework, with responsibilities for collecting and distributing data on a national basis, and coordinating or authorizing the use of the WIS by national users. 

6.5 	WIS Centre roles  
Apart from their roles as National Centres under WIS, many Members have additional roles as WIS Data Collection or Production Centres (DCPCs), and/or as a Global Information System Centre (GISC), which have specific data management and dissemination roles that involve providing products or archival services to other countries in their region of responsibility. Designation as a GISC or DCPC is subject to a WMO-sponsored accreditation process which involves demonstrating that the NMHS is capable of fulfilling its designated WIS functions. A GISC’s primary role is to routinely collect from, and disseminate datasets to, WIS centres within its area of responsibility, and with the global WMO community. GISCs are also required to provide search portals through which information from WMO and other interoperable systems can be discovered and accessed. DCPCs are responsible for the collection or generation of sets of data, forecast products, processed or value-added information, and/or for providing archiving services. Typically the information is of a specialist nature (e.g., a national climate centre or climate archival centre, or the International Data Rescue Portal), a Member country may have more than one DCPC, and a DCPC may be independent of a country’s NMHS.  
A list of the specific responsibilities of National Centres, DCPCs and GISCs is provided at Appendix 6.2. 
Possible regulations: I am assuming these are already covered under the WIS Technical Regulations.








