



Annex to Paragraph 3.9

Questionnaire to Technical Commissions

Questions

As background to the following questions, there are perhaps four categories of climate data to consider (although others will come up with different categories):

1. Real-time or near-real-time data exchanged over the GTS, and for which timeliness is vital (e.g. SYNOP, CLIMAT, BBXX, etc);

2. Delayed-mode datasets which may be composites of the above but which are limited in terms of QC;

3. Delayed-mode datasets which have had extensive QC and possibly homogeneity analysis applied;

4. Other products (e.g. Satellite imagery, metadata, climate monitoring and prediction products, climate indices, national / regional / global analyses and climatologies, reanalysis, outputs from global climate models), which may have a range of requirements for timeliness;

1. 
Do you feel that your data management and exchange requirements within your programmes or with other programmes can be met by the FWIS? What specific issues can you identify?

In general, yes; however there are many uncertainties at this stage. The areas which should be given particular attention are those where the requirements of climatologists are likely to be potentially more demanding than those of FWIS users generally. These include:

(a) Metadata; although in this case it is envisaged that there will be a WMO Core standard for metadata, complemented by standards which capture the specific requirements of the various WMO Programmes. So assuming the implementation of the WMO Core Standard, each individual Programme should be able to take responsibility for managing its own needs. From a software perspective, standards adopted should be as “Open” as possible to ensure compatibility with a broad range of commercial off-the-shelf systems (including major databases and GIS) to ensure (i) development into the future, (ii) ease of use by the widest possible audience both internal and external to meteorology. 

(b) Capacity, since “operational weather/climate monitoring and prediction functions can require much more data, product and communication capacity than weather monitoring and prediction functions alone ..”. It is likely that the large majority of NMHSs will be unlikely to take full advantage of the significant increases in future data volumes (e.g. remotely-sensed and oceanographic data) and so the exchange of analysed climate products will be increasingly valuable for meteorological agencies.
(c) Quality management: from a climate perspective it is particularly important that data streams should be adequately monitored to allow rapid and thorough detection of both random and systematic errors.  The design of the system should allow for appropriate remedial action, and transmission of information regarding data quality. In order to assist developing countries, the FWIS design should allow for the remote quality controlling of data by a third party. 
(d) A more systematic exchange of climate prediction information would also be a desirable property of the FWIS and the development of Regional Climate Centres and Global Producing Centres will be important in this regard.

(e) The needs of the Commission for Climatology overlaps with several other commissions, especially CBS, JCOMM, CAgM and CHy. The specific needs of other climate programs, such as GCOS and WCRP, will likely differ from those provided here. For example, while CCl have some requirement for terrestrial-based data (e.g. phenological, hydrological, glacial, etc), the requirement is much more fundamental to GCOS and WCRP.

(f) Through open systems design, consideration should be afforded to the possibility of the FWIS assuming a broader role in the carriage and exchange of diversified datasets associated with the development of GEOSS (e.g. tsunamis information).

2.  
What are the sources (providers) of data within your programmes? Who are the users of these data?

There are many sources of climate data, including (with some potential for overlap) the following:

· NMHSs;

· a range of operational climate monitoring and prediction centres, which may be sub-national, national (often part of a NMHS) or multinational; and may also be public or private.

· Volunteer and Cooperative observers;

· Private companies;

· Government departments;

· Research institutions;

· Universities;

· Voluntary Observing Ships, Ships of Opportunity;

· Commercial airlines (e.g. AMDAR messages)

· The Military

· Satellite operators.

There are hundreds of different data and product types, including some that lie outside the realm of meteorological elements. It’s worth mentioning that GCOS relies on facilities provided by other WMO programmes, such as WWW and GAW, for its data and information. Likewise it relies on CBS to largely define some of its transmission protocols and data representation forms. 

3. 
What are the entities (organisations) that need to be provided with your data within each WMO Member country?

There is a very wide range of users of climate data, including:

· NMHSs;

· Operational climate monitoring and prediction centres;

· Multi-national meteorological organizations (e.g. ECMWF, JRC-Ispra, Drought Monitoring Centres, ACMAD, …° 

· Private companies;

· Political decision-makers;

· Government departments (especially those charged with responsibilities for primary industry, water and (other) natural resource management, disaster mitigation, health, urban planning and sustainable development);

· Research institutions;

· Universities;

· Engineers;

· Organizations for establishing standards (e.g., lightning protection, building codes);
· Farmers;

· School students;

· Energy industry, including renewables;

· Financial/Insurance industry;
· The media;
· etc.
4. 
Please map your current and future data exchange structure into the FWIS structure (see diagrams) with respect to GISCs, DCPCs and NCs, and corresponding data flows.  Are there any specific issues related to this mapping?

It would be very difficult to produce an exhaustive statement here, however a few things can be said. As far as the handling of real-time and near-real-time data is concerned (the climate-specific data transmitted via CLIMAT and CLIMAT TEMP messages, and the general observational data transmitted in other WMO standard formats that are of concern to climate) it seems clear that the proposed exchange structure will be satisfactory (because the climate requirements in this area are a subset of those for day-to-day weather data). As far as climate prediction information is concerned, it is envisaged that a structure of Regional Climate Centres and Global Producing Centres will be developed, with data fed from NMHSs to RCCs, and thence to GPCs, with products being fed back to NMHSs from GPCs and RCCs. For this purpose, the data flows are a subset of the flows proposed for FWIS, so there don’t appear to be any problems there. 

However, there may be a significant issue concerned with archiving (obviously a key climate function). The FWIS documents make it clear that FWIS would not control archiving, which remains the responsibility of the respective WMO programmes and relevant centres. At the same time, it is envisaged that DCPCs may have specialised roles. A question which should be considered is what support will be provided by FWIS for automatic discovery and location of  various climate data sets, for example where one NC with an interest in climate is interested in finding datasets which happen to be held by another NC. Support from FWIS for this activity would provide a valuable discipline, encouraging standardisation among the climate community. However, such a facility would require the relevant DCPCs to store  the “archive metadata” required to support automated discovery systems, though not the archived data itself. Ideally, on this scenario, the relevant “archive metadata” would be stored redundantly at multiple DCPCs. This may be a significant “extension of scope” for the role of DCPCs. The alternative would involve direct communication between the NCs. This is not envisaged in the current FWIS communication schematics – not a big problem in itself, but direct NC <-> NC communication is likely to compromise the drive for standardisation and integration which underpins FWIS. One thing complicating this picture is the different data policies in use worldwide. Access to any archive, whatever the policy, would need very careful management of the processes and structures supporting those data policies, management processes for extracted data (clients and owners of the datasets), and methods for refunding those countries who are selling their data. For the data exchanged ‘freely’ under WMO Resolution 40 this issue should not present a problem.
5. 
Roughly how much data in total needs to be exchanged by your programmes at present and in the foreseeable future?


What proportion of your data is required to be exchanged within the following timeframes:
- up to 15 minutes?
- 15 to 60 minutes?
- 1 to 3 hours?
- 3 hours to one day?
- longer than one day?

Estimating this is difficult and seems almost irrelevant given the pace of development. What is more relevant is that there are some countries for whom almost no volume is a problem, however large (and bearing in mind the point above about climate requirements being in some respects the most demanding), while there are other countries for whom almost any volume is a problem, however small. The challenge is to provide those countries for whom data archival is a problem with quick and seamless access to data, especially their own – in this regard the FWIS has to mesh with the World Climate Program’s Climate Database Management System project.

6. 
What proportion of your data is exchanged by:
- the WWW GTS? 
- the Internet?
- other mechanisms? Please specify.

As above, it is difficult to provide specifics; however real-time and operational data has typically been transmitted via the GTS while access to archives has normally been done via the Internet. Climate products are increasingly being exchanged via the Internet.

7. 
What proportion of your data is exchanged by:
- routine dissemination (push)?
- request-reply?
- other mechanisms? Please specify.

Again it is difficult to be specific, other than to note that “push” tends to be used for real-time and operational systems, and “pull” tends to be used for subsequent access to archives and Internet products.

8. 
Please specify the general formats of your data with respect to:
- WMO standards?
- other international standards?
- proprietary or other formats?

WMO Commission for Basic Systems standard protocols and data representation forms are used for transmission of some WCP operational and delayed-mode data. However, facilities for accessing archives, research data and ad hoc requests in general tend to be uncoordinated, making it hard to access and integrate all data relevant to a given issue. No one set of agreed standards defines baseline climatological data sets. Standards are required to allow the automatic discovery and exchange of station history information and metadata more generally. In terms of station history information, a format has been developed for the GCOS Surface Network but this requires review.

It would also be most useful indeed if these standard protocols could be extended to include “non-traditional” (non-metar/speci, synop, climat/climat temp etc) data sets such as satellite, radar and other data.

9. 
Please describe the existing or planned metadata and catalogue standards within your programmes.

Within the scope of the World Climate Programme there are several sub-programmes – the attention given to data management and its planning varies considerably from area to area. The WMO CBS protocols and data representation forms are sometimes used. Other projects use formats developed in the research community, such as HDF and NetCDF. Metadata standards have been defined for information exchange in a number of programmes and projects within the WCRP (eg International Satellite Cloud Climatology Project,  Global Precipitation Climate Project, and the work associated with the Baseline Surface Radiation Network).  

The demands of climate data arising out of GCOS are particularly stringent, with data sets having to contain a wide range of ECVs (Essential Climate Variables), and cover long periods, while being supported by full information on any changes to the observing system and other factors relevant to long-term climate monitoring.

The Guide to Climatological Practices provides guidelines on maintenance of metadata, although no standards for exchange of metadata are defined (or, in fact, for exchange of data). Also, WCDMP-53 (aka WMO-TD 1186), published in 12/03, gave guidelines for WCDMP on the metadata that should be maintained, but does not address issues such as exchange.

10. 
Is there any other information about the data management and exchange requirements of your programmes you think FWIS needs to be aware of?

It should be noted that FWIS is essentially a technical solution, and not all the problems faced by the climate community are technical ones. Ideally, technical advances will be complemented by a positive and proactive approach to the exchange of climate data by all WMO members.

INFOCLIMA (Climate Data Information Referral Service) contains descriptions of 1250 climate data sets held by > 300 centres in 125 countries. A formal format for provision of data set descriptions is not defined. It is now thought that a mechanism supporting cross-catalogue searches may be more effective.

The development of Regional Climate Centres and Global Producer Centres will need to be harmonised with the implementation of FWIS. An additional data exchange issue for climate (and specifically for GCOS) is for countries to exchange their historical data, including metadata, for their GCOS stations. For the GCOS Surface Network, countries have been requested to send their data to World Data Centre - A (NCDC, Asheville). Efforts to get countries to do this have only been partially successful so far, possibly because of technical difficulties in supplying data and the differing views on the access rules which apply to data once it has been submitted. For example, some countries do not wish to provide ‘free’ access to data that are subject to a cost recovery levy (or other user charge) within their own country.  

________________________

