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Data Management and data policy
(Originally submitted by S. Barrell, Chair, ICG-WIGOS to ICG-WIGOS-4)
	SUMMARY AND PURPOSE OF DOCUMENT

The document provides analysis and proposed responses to requests from EC-66 related to WIGOS data management and data policy. A background discussion paper on externally-sourced data is provided as an Annex.



1. Introduction
This paper provides a preliminary analysis of data management and data policy matters of relevance to WIGOS as requested by EC-66. The initial work is focused on the context and implications of data from non-NMHS sources as a growing activity that is both encouraged and enabled by the WIGOS framework.  A proposed work plan for the WIGOS Pre-operational Phase (2015-2019) is [to be developed].
2.  Context

EC-66 identified issues of data management and data policy in two discussion items:

Re: Implementation of WIGOS

EC-66 4.4.5 - The Council agreed that the overall issue of WIGOS Data Management needs focus and attention. This covers issues such as storage and archival methods and responsibilities, reprocessing, discoverability and data access. This should be considered in the broader WMO context and should, in due course, be adequately reflected in the WMO Technical Regulations (WMO-No. 49), Vol. I, with clearly defined areas of responsibilities of all concerned (WIGOS, WIS, DPFS, etc.). Close collaboration and cooperation of all relevant technical commissions is needed. The Executive Council requested further guidance to the Members on how to address this matter and referred it to CCl and CBS for further study. 

Re: WIGOS Regulatory Material

EC-66 4.4.11 - Recognizing the importance of the free and unrestricted exchange of data and products necessary for the effective implementation of WIGOS, and the need to integrate observations supporting a broad range of application areas from a large and heterogeneous variety of sources, both NMHS and non-NMHS owned, into the WIGOS framework, the Council requests ICG-WIGOS to investigate whether the existing data policies and protocols in place for the Global Observing System and other WIGOS components adequately covers the requirements for WIGOS, and that the Group provide a report to Cg-17 on this issue.

The importance of data management and data policy was further recognized by CBS:
CBS-EXT (2014) 3.1(1).4 - The Commission noted that delivery of the full benefits of WIGOS will depend on the use of observations from networks external to NMHSs including freely shared data and, potentially, commercial data and contributed data with constraints on free and open exchange.  It was agreed that it would be helpful to Members to have consistent guidelines and best practices on how to address these types of data within the WIGOS framework.  The Commission was informed that ICG-WIGOS will be considering these issues and the associated data policy and technical considerations, and agreed that its OPAG-IOS and OPAG-ISS would contribute as required to this activity.  ICG-WIGOS will provide a preliminary report on this matter to Cg-17 and continue the work as matter of priority in the WIGOS Pre-operational Phase.

As a first step in response this guidance, an informal task team was established to provide a preliminary examination of matters related to externally-sourced data.  Of particular focus were the implications of any constraints on the free and unrestricted exchange of data in support of WMO programmes.
3. Analysis

A draft Discussion Paper which provides an overview of the context and issues related externally sourced data is provided in Annex 1.  

The key findings of the Discussion Paper are:

· Data Lifecycle: The effective management of data, whether from NMHS or external sources, involves numerous policy, partnership, and technical considerations throughout the data lifecycle – from network planning to long-term preservation.  Fig.1 illustrates many of the dimensions in the lifecycle of data for which guidance, procedures, and technical capability will be required for a successful WIGOS.  This highlights the need for a continued effort across Technical Commissions on data policy and data management issues in the Pre-operational Phase.
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Fig.1:  Considerations in effective data management
· Growing availability of External Data: There is a growing availability of data from non-NMHS sources in many regions as low-cost observing equipment becomes increasingly accessible and as recognition of the value of observations in weather-, water-, and climate-sensitive activities grows.  A greater number of institutions, businesses, and individuals now collect observations and this provides opportunities to increase the data available to support WMO programmes.  Many programmes already benefit extensively from external providers (e.g. marine, climate, etc.), and these have been integrated into the specific protocols of those programmes.  As the WIGOS framework encourages even greater access and integration of data from diverse sources across all programmes, more generalized and consistent guidance and best practices will be beneficial to Members.
· Partnerships:  Two-way relationships which provide mutual benefits to NMHSs and external data providers are essential to optimizing the utility, quality, and sustainability of contributed data.  Many partners rely on the credibility of association with WMO to sustain their operations, so recognition and attribution of contributed data is often a critical component of an effective partnership. By way of engagement of partners throughout the data lifecycle – e.g., through co-management of observing system design, operations, data access and preservation – NMHSs can collaboratively influence the standards and practices of the contributor’s operations for the benefit of all users.  It should be noted that the model for collaboration will vary between one partnership and the next, and that the effort to articulate the value and to establish an effective partnership can be significant. 

· Issues:  There are several significant issues and concerns surrounding externally-sourced data for which best practices and technical implementations will need to be developed.  These include:

· Data Access:  The WIS technical standards for data access and exchange are largely internal, considered complex, and generally not adopted outside of WMO.  Access to external data will require the use of more accessible and widely-adopted standards such as XML-based descriptions.  Continued WMO involvement in the definition of open source standards (e.g., Open Geospatial Consortium) may lead to broadly-supported de facto standards that will simplify data exchange among WMO and external data producers and result in improved data access in both directions.  It is understood the Inter-Programme Expert Team on Metadata and Data Representation Development (IPET-MDRD) is investigating this matter.
· Data Quality:  Data from a wide diversity of external operators provides a potentially rich source of new observations, but many non-traditional sources do not (and never will) meet WMO standards for data quality.  A more flexible and robust approach to data quality, to be considered with the Task Team on WIGOS Quality Management (TT-WQM), will be required.   An approach of ‘known quality’ that enables the end user to assess the fitness-for-purpose for their application is suggested, supported by descriptive metadata and quality flagging procedures.  Additionally, ongoing research is being carried out into the potential benefit of assimilating ‘low quality, high volume’ data such as that gathered by crowd-sourcing observations into Numerical Weather Prediction (NWP). This type of data can also be valuable in enabling the identification of trends, even where the absolute values are not reliable. 

· Data Policy:  The policies of some external data providers place constraints on the use and redistribution of contributed data.  These constraints vary by organization and data type, and any constraints are generally seen to challenge the WMO principle of free and unrestricted exchange.  WIGOS will require practical policy guidelines and technical implementations to enable constrained data to be usefully contributed to NMHSs and WMO while protecting the operational and intellectual property interests of the data provider.  At the same time, it should also be noted that there are many policy drivers toward increasing access to publicly funded data and information (e.g. INSPIRE within Europe, Open Data directives elsewhere) and that in many cases NMHSs and other public institutions are required to respond.

· Commercial Data:  There is significant growth in private sector-operated observing networks which may offer useful data to support NMHS and WMO programmes. Further, in some jurisdictions there is direction to explore greater use of the private sector to meet national needs for both surface and space-based observations.  As a significant shift from traditional NMHS practice, there is not a broad body of experience nor well established practices regarding licencing arrangements to best support WMO objectives.  In the absence of this experience, Members would benefit from an examination of emerging business models and the establishment of WMO principles on private sector data policies and licensing.
4. Adequacy of Existing Data Policies and Protocols

Regarding the question from EC-66 of whether the existing data policies and protocols adequately cover the requirements for WIGOS, the answer has both data policy and technical components.  In summary, the current WMO guidelines on exchange and use of data do not directly address the new challenges of commercial or otherwise constrained data, and development of targeted guidelines for Members should be strongly considered.  On technical matters, the WIGOS Metadata standard has the ability to adequately support constrained external data, but new definitions and technical implementations within NMHS and WIS data management systems will be required.
4.1 Data Policies

Resolutions 40 (Cg-XII) and 25 (Cg-XII) clearly articulate the principle of free and unrestricted exchange of meteorological data and products to support the public interest.  The Resolutions recognize a minimum ‘essential’ set of data which must be exchanged without charge and with no conditions on use, and also encourage the unrestricted exchange of ‘additional’ data and products that are required to sustain WMO programmes. A Resolution to be presented to Cg-XVII proposes to extend these same principles to historical climate data in support the Global framework on Climate Services (GFCS).  
To address the circumstance that some Members derive revenue from the sale of data and services, the Resolutions also recognize that once data and products are shared within the WMO membership some Members may be justified in placing restrictions on their re-export to others.  Res 40 (Cg-XII) Annex II provides specific guidelines to Members to maintain the global public good while enabling revenue generation opportunities.  Although Annex II addresses ‘commercial opportunities’, it is focussed on the commercial behaviours of NMHSs in relation to fellow Members and does not directly address the issue of commercially-sourced or otherwise constrained data.   
The Resolutions identify ‘national laws’ as one justification for restricting the re-export of data. This might be considered adequate to substantiate a Member restricting the redistribution of data as a result of licencing or other constrained arrangements, but guidelines more specific to the circumstances of commercially-supplied data would be more helpful.  These guidelines could provide clearer direction on the policy intent of WMO regarding private sector data, its relationship to the existing Resolutions on data policy, as well as recommended best practices for data licencing arrangements.
4.2 Technical Implementations
Any data policy that is defined in relation to constrained data must be supported by technical implementations in NMHSs, WIS and WIGOS.  Three key technical capabilities are required to support constrained data:


· identification of the data supplier – this is already included in the WIGOS Metadata standard 

· ability to define the nature of constraints on data exchange and use – WIS currently defines three categories of constraint on data:

· WMOEssential – Res 40/25 data with no constraints on use


· WMOAdditional – Res 40/25 data with constraints on use (that need to be researched through other documentation)


· WMOOther – other data with constraints not set by WMO policy

An initial assessment suggests that these three categories may be insufficient to capture the range of possible external constraints, and that the number of categories will need to be increased and implemented.  At the same time, it is recognized that it is not practical to customize data management systems for every permutation so an effort to standardize towards a limited and manageable set of common categories is recommended.  These categories will need to be supported by the WIGOS Metadata standard.

· ability to restrict data access and data exchange – the data management systems of NMHSs and WIS will require the technical mechanisms to  identify and enforce any constraints on data exchange, as captured in the WIGOS metadata.
5. Proposed Work Plan  
[to be Determined - for discussion at ICG-WIGOS-4] 
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