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Guidance for managing
national climate observations 

Summary
The Current State of global climate data management
· There are significant issues with global climate data management.
· Climate data is not just used by NMHS, WMO and researchers.
· Climate data is used widely across many areas of society to support a wide variety of decision-making processes.
· Analysis of annual CLIMAT messages received over the last 10 years indicates that there are significant climate data management issues in many parts of the world.
· There are significant issues being experienced in managing operational CDMS.
· Current CDMS tools:
· have been developed in the absence of consistent specifications; and
· Have different and inconsistent capabilities.
· CDMS in at least 42 developing countries are at risk due to severely limited funds for maintenance and development, and with key person dependencies.
· Significant CDMS improvements are required globally .
· There are 96 different CDMS for 190 countries. With the investment required to improve CDMS capabilities, this situation is unsustainable.
· It will be very expensive and wasteful of resources to develop the same functionality for each current CDMS.
· Global CDMS funding, development and maintenance must be rationalized.
· The global climate community is facing significant information management challenges that will require it to rethink how the community works with climate data.
· WMO needs to keep the above in mind as it develops an appropriate information management strategy.
These issues can be overcome
· There are a range of problems with the global management of climate data.
· WMO is a powerful collaboration of countries that work together for the common good.
· WMO has solid foundations to build on.
· The WMO community can resolve these problems by working together and by:
· adopting a set of consistent standards and data policies;
· embedding these standards and policies into our systems and workflow;
· fine tuning the standards and policies as required; and
· helping those who need it.
WMO has good guidance for managing national climate observations
· WMO #100, Guide to Climatological Practices; and
· WMO #1131, Climate Data Management System Specifications.
· WMO #1131: 
· provides an excellent framework for archival, management, analysis, delivery and utilisation of a wide variety of climate data;
· is an authoritative reference that has been approved by WMO Congress as a WMO Technical Specification ;
· has been designed as a modular framework to:
· Address modern Information Management Challenges;
· Allow for more detailed requirements in future; and
· Be extended for other WMO domains.
More work is required:
· To develop the next revision of WMO #1131 to better support CDMS Developers.
· Establish the WMO Climate Data Framework including ‘community agreed’ data policy, formal data definitions etc., to provide a consistent environment for federated global climate data services:
· This could perhaps be within the next evolution of WIS; and
· The framework would need to be compatible with SDI such as GEO and INSPIRE.
· Provide a mechanism to allow other climate teams to collaborate with ET-CDMS to ensure that their needs are adequately reflected in the next version of WMO #1131.
· The global climate community needs WMO #1131 compliant CDMS and to ensure adequate funding to develop and maintain compliant CDMS.
Recommendations from presentation

1. Investigation is required to understand why significant parts of the world are having trouble generating and submitting correct CLIMAT messages. Is this a technical issue, or an indication of deeper problems that are being experience with climate data management?
2. Future climate data policy work should take into account the needs of many areas of society that rely on climate data to support day to day decision making.
3. Further development of WMO #1131 is required.  WMO #1131, Climate Data Management System Specifications provides a powerful and modular framework for archival, management, analysis, delivery and utilisation of a wide variety of climate data. 
a. WMO Expert Teams are encouraged to review the specification to ensure that their specialised requirements are covered and to liaise accordingly with ET-CDMS for any adjustments that may be required in the next version of WMO #1131.
b. Further work is required to support the uptake of WMO #1131, including:
i. Regular CDMS surveys to provide metrics on the improvement of the global CDMS situation;
ii. The establishment and maintenance of a CDMS register that provides NMHS with a list of WMO #1131 compliant CDMS;
iii. Activities to support CDMS developers, including developing user stories, IT architecture work and to respond to developer queries;
iv. Develop and implement a communication plan to better communicate the need for NMHS to utilise CDMS that are compliant with WMO #1131. 
4. Funding must be found to improve the current state of global climate data management, specifically:
a. Funding to rationalise the current global CDMS situation, from 190 CDMS down to a number that is affordable and manageable. WMO, NMHS and interested commercial organisations are encourage to support the development of the single reference open source CDMS, Open-CDMS. 
b. Funding to maintain and undertake some improvements to the existing open-source CDMS (CliDE, Climsoft and MCH) to address the significant risk faced by 42 developing countries. These CDMS are at risk of failure through inadequate funding and key person dependencies.
c. Funding to develop the open source CDMS currently named Open-CDMS as a Reference CDMS that is compliant with WMO #1131. This funding will need to allow for an open source community to be developed to facilitate long term CDMS development and maintenance. See also WMO #1131, Chapter 11.4, pp148-150.
d. Funding is required to support developing countries to upgrade to WMO #1131 compliant CDMS when they are available.  This work will need to take into account the activities described at WMO #1131, Chapter 10 Considerations, pp134-141. 
5. Funding is required to establish the equivalent of the Climate Data Framework as described at WMO #1131, Chapter 11.1, pp12-146. This could be within the next evolution of WIS. This concept is required to establish ‘community agreed’ climate related data policy etc, including:
a. Establishing required policies to allow this concept to co-exist with regional and global spatial data infrastructures such as INSPIRE and GEO.
b. Continuing the work begun by IPET-MDRD on WMO Logical Data Models such as METCE and the supporting WMO Codes Register;
c. Defining ‘community agreed’ formal semantic data descriptions and logical data models for all required climate data sets and based on the GCOS ECV. This activity should be undertaken in partnership with the Open Geospatial Consortium to ensure that the needs of other communities are taken into account. This approach worked well with WaterML 2.
d. Defining WMO ‘community agreed’ data policy to facilitate a truly federated climate data resource to underpin future automated climate data services. Examples of issues to resolve are:
i. Establish community agreed climate data quality flags and definitions. It is expected that this will require both an over-arching data quality framework, together with specialisations for specific data types;
ii. Resolving ongoing issues such as ‘what is a climatological day’;
iii. Resolving rules such as definitions of what is required for Climatological Standard Normals, etc;
iv. Resolving rules to use when working with missing data etc.
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Recommended references

1. WMO #100, Guide to Climatological Practices
2. WMO #1131, Climate Data Management System Specifications
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