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Executive Summary

1. The fifth meeting of the CBS Expert Team on WIS Centres (ET-WISC), known prior to CBS-XIV as the Expert Team on WIS GISCs and DCPCs, was held at the Bureau of Meteorology, Melbourne, Australia from 13 to 16 March 2012
2. ET-WISC was tasked by CBS to: (a) further develop technical and operational specifications for the different components of the WIS Centres and criteria for interoperability and certification for actual implementation; (b) further develop specifications for the GISC, DCPC and NC interfaces, including a unified user interface for WIS components; (c) coordinate related pilot projects; (d) determine the monitoring requirements for the WIS and develop the WIS monitoring scheme, and (e) advise and assist ICG-WIS on the relevant technical aspects of the Manual on WIS. 
3. The meeting, taking into consideration the instruction from the latest Congress, EC and CBS sessions reviewed many contributions including those from participants, other CBS expert teams, Regional Associations and WIS centres. It reviewed decisions taken by ET-WISC task teams in the period leading up to WIS being operational in January 2012, and in the various demonstration exercises that had been provided to CBS, EC and Congress. It reviewed the Manual on the WIS and made recommendations for amendments based on the implementation experience and decisions. Considering that ICG-WIS was discontinued by EC-64 and that its role is now undertaken by ICT-ISS, the meeting noted that it would be sufficient to share its recommendations with relevant CBS expert teams and report them to ICT-ISS for consideration and escalation if required.
4. Important outcomes of this meeting were the review of the Manual on WIS and the establishment of sub groups to address the priority activities identified by Congress XVI. The meeting also provided some guidance to other CBS expert teams addressing issues that had been presented to ET-WISC and, in turn, established some questions to be addressed by other expert teams in preparation for ICT-ISS and CBS-XV.

5. The chair and participants were extremely grateful to the Bureau of Meteorology for hosting the meeting and to the Bureau staff who made them feel very welcome and supported the meeting throughout the event.

1.
Organization of the meeting
1.1 The fifth session of the CBS Expert Team on WIS Centres (ET-WISC) was held in Melbourne, from 13-16 March 2012. The meeting was opened by the ET-WISC Chair Mr Heinrich Knottenberg (Germany) and Dr. Sue Barrell, Vice President of CBS and Assistant Director, Bureau of Meteorology, Observations and Engineering Branch. 
1.2 Dr. Barrell welcomed all participants on behalf of the Director of Meteorology and wished all a successful meeting and a pleasant stay in Melbourne.   She noted the importance of the work of this group for the implementation of WIS by all Members and for the support of other priority activities of WMO including WIGOS and GFCS. Dr. Barrell highlighted that WIGOS developers were closely monitoring the lessons learnt from implementing WIS. She emphasised that WIS is the important interoperability component of WIGOS for the moving of information around between WIGOS contributors and users. The chair thanked Dr. Barrell and the Bureau of Meteorology on behalf of WMO and the expert team.
1.3 The meeting adopted the agenda as reproduced in the annex to this paragraph in Appendix 1. Items for other business were identified during the meeting. It agreed on working arrangements and working hours, including a visit to the National Meteorological Oceanographic Centre and computing facilities. 
1.4 The chair led a round table introduction of the 15 meeting participants. A “List of Participants” is annexed to this paragraph in Appendix 1. The meeting noted the apologies of Mr. Samuel Machua (Kenya), Mr. Lap Shun Lee (Hong Kong) and Mr. Ian Senior (Australia) who had planned to attend but had been unable due to other factors.
1.5 The meeting reviewed the document plan, reproduced as Appendix 2 in this report. It agreed to move the Chairman’s Report to agenda item 4. The chair noted that some documents were still to be provided and encouraged participants to submit then as soon as possible. The meeting highlighted that some of the participants’ status reports and presentations covered multiple items rather than providing a paper for each item. This was particularly relevant to item 5.4 on standards and practices.
2.
Outcomes of Congress XVI and CBS
1.6 The meeting reviewed the relevant extracts of Congress XVI (Doc 2.1) and CBS Ext.(2010) (Doc 2.2). It noted that Resolution 4 (Cg-XVI) adopted the CBS Ext.(2010) recommendations relative to WIS. In particular this included: the Manual on WIS; amendments to the Manual on GTS and Technical Regulation WMO No.49 and; the adoption of the RMDCN as the MTN providing the WIS Core Net Work connecting all GISCs as well as being a major component of the AMDCNs. The meeting noted the instruction to align the manual on GTS with the performance metrics (to be covered under agenda items 4.6 and 6.2) for the provision of an “All Hazards Warning Network in WIS.” The meeting noted the role of satellite distribution and data collection systems in WIS AMDCNs to be discussed under 7.16.
1.7 Other decisions impacting on ET-WISC included that WMO No, 9 Volume C1 is to continue to be the primary source for identifying bulletins on the GTS until 2015 but that the manual collation of amendments to Vol. C1 will gradually disappear during 2011 to 2015. This will impact on the migration strategy and the role of Vol. C1 and DAR metadata and is to be addressed along with the need to replace the METNO service under item 4.5. The meeting noted the recommendation of CBS for the WMO metadata profile to be updated, and the staged release of version 2.0. It also noted the requirement for maintaining backward compatibility through the interim version releases. 
1.8 The meeting considered Resolution 51 (Cg-XVI) that approved the initial WIS GISCs and DCPCs allowing WIS to go operational from January 2012. It noted that as a result of Resolution 51 (Cg-XVI) placing a timeline for centres to demonstrate their compliance with WIS to CBS, many of the centres listed in the Manual on WIS Appendix B1 and B2, are likely to be removed from the Manual if they have not demonstrated their WIS functionality to CBS before EC-65 to be held in June 2012. This was of some concern to those centres who are implementing WIS but due to financial and tender processes will not be able to reach preoperational readiness by EC-65 so will have their designation removed. It further noted that Congress had instructed RA II to review its distribution of centres and to ensure each national centre should be linked to a principal GISC and to a secondary GISC, taking into account the efficiency of options, the cost effectiveness for both NCs and GISCs, data distribution capacity of the GISCs, and the current structure of the GTS. It noted that these issues will be considered further when reviewing the WIS Manual and Guide under agenda item 3.
1.9 The meeting noted the important role the WIS Project Office had played in supporting WIS implementation and that it has now ceased being a separate entity in the secretariat with its own resources. This makes it important for the ET-WISC to proactively ensure the continuation of activities that were undertaken by the project office on its behalf. It noted that Congress stated four prime activities for WIS in the 2012 to 2015 period as: (1) complete WIS implementation across all WMO Centres; (2) capacity-building to ensure support of all WMO Members; (3) leverage WIS advantages for all WMO Programmes; and (4) take advantage of WIS in all WMO Data Management. All are relevant to ET-WISC. In particular, this set of activities places a high priority on capacity building which will be addressed under item 4.3. The meeting further noted that the target dates set by Congress, such as the amendments to the Manual on WIS in 2014 need immediate action so they can be considered by CBS XV in September 2012. Thus the review of the manual on WIS is an important component of this meeting as is the establishment of a capacity building sub team and strategy.
3.
Review of the manual and guide on WIS
1.10 The meeting reviewed the status report on the Manual on WIS and the Guide to WIS (Document 3.1) noting that the manual on WIS (WMO No. 1060) had been made available in all six languages
, but that Appendix B1 and B2 providing the list of WIS centres was presently only available in the English version (Document 3.2). The full Manual on WIS will be released when Appendix B1 and B2 return from the translators. Appendix B3, the list of NCs, is in the preparation stage for consideration of CBS-XV. The meeting noted that the WMO Basic Documents had also been updated by Congress to replace the GTS section of Technical Regulation No. 49 Volume I, Section A3 to define WIS and to add the Manual on WIS as Annex VII (Manual on GTS is Annex III). These updates took effect from January 2012 and will be included in the next release of WMO No. 49 following EC in June 2012. The Guide to WIS was reviewed as an information paper at CBS-Ext.(2010). It will be reviewed at CBS-XV along with the required information on WIS metadata to be provided by IPET-MDI.
1.11 The meeting reviewed the online database of WIS centres as available at http://www.wmo.int/pages/prog/www/WIS/centres/ the column headers of which are shown in Table 1,
Table 1. WIS Centres Database

	Member/Org
	Centre Type
	Function
	Region
	Principal GISC
	Secondary GISC
	WIMMS
	Const. Body
	Endorsement CBS
	Congress/EC
	Manual on WIS


where the headers are defined as follows.

· Member/Org - WMO Member or international organization that is responsible for the centre
· Centre Type - The WIS category of a centre (NC, DCPC or GISC)
· Function - The formal function of a centre as registered in WMO technical Regulations (eg RSMC-Geographical)
· Region - WMO Region (I - VI or Antarctic)
· Principal GISC - The primary associated GISC a centre will publish its metadata into. (Note that a centre should only upload its discovery metadata into one GISC in order to avoid replication issues)
· Secondary GISC - Other GISCs associated with the centre.
· WIMMS - The operational GISC that a centre will use for interim metadata management service pending the operational availability of their principal or secondary GISC.
· Const. Body - The WMO Constituent body responsible for the programme that the centre is operating in. Normally a Technical Commission or Regional Association.
· Endorsement CBS - Status of centre’s demonstration of WIS compliance to CBS (Not submitted to ET-GDDP, Under Review by ET-GDDP, Endorsed by ET-GDDP or Endorsed by CBS). Note that this does not apply (N/A) for NCs as the Member PR is responsible for NCs compliance with WIS.
· Congress/EC - Date of World Meteorology Congress or Executive Council designation of centre as a component of WIS.
· Manual on WIS - Reflects the status of details in the record displayed relative to the entry in the Manual on WIS. (To be considered by CBS, Approved by CBS, Approved by Cg/EC)
1.12 The meeting noted that the online database maintained by the secretariat on behalf of ET-WISC reflected the information provided by Members or expert teams. Relevant circular letters and questionnaires are available online
. The meeting emphasized that the Manual on WIS appendixes B1, B2 and B3 are the authoritative list of centres designated by Congress or EC. Changes to the online database are the responsibility of ET-WISC and are provided to allow Members to monitor the status of the centre designation process. The meeting established a WIS Centre Database Subgroup consisting of Mr. Al Kellie and Mr. Markus Heene to be the focal point for the WIS online Database and for identifying centres for referral to ET-GDDP.
1.13 The meeting reviewed the concept of the WMO interim metadata management service (WIMMS) noting that ET-WISC and ET-GDDP (see documents 5.1 and 5.2) had both provided advice prior to the establishment of WIMMS by GISCs Beijing and Tokyo. It noted that the principal aim of WIMMS is to provide NCs and DCPCs access to a GISC’s metadata service pending the availability of their principal GISC to allow centres to manage their metadata, including reviewing the GTS startup metadata developed by Météo France. The chair thanked China and Japan for providing this service.
1.14 The meeting noted the concern from the European VGISC partners about the distribution amongst the GISCs of NCs and DCPCs reflected in Annex B2 and that this will be discussed at the next VGISC Steering Committee. The meeting highlighted that the distribution of DCPCs for GISCs was based on the GTS RTH topology as described in document 4.1 as proposed by the RA VI WIS Implementation Workshop (Sophia). It further noted that the final arrangement of principal and associated GISCs may be quite different to that depicted in the initial release of the Manual on WIS and current WIS centre database. It noted that CBS will be reviewing the list of centres, including the draft Appendix B3 of the Manual on WIS identifying NCs. Appendix B3 will be based on the results of the initial GTS analysis and information provided by Members in response to the request from the secretariat of the 10 February 2012. It also noted that RA II is in the process of reviewing its distribution of GISCs and WIS centres, including requesting RA II Members to identify which GISC interim metadata service (Beijing or Tokyo) they will be using and that results from this process are being recorded in the online database.
1.15 The meeting agreed to review the Manual on WIS in detail including the language for consistency of meaning and to identify additional content that needs to be included. This was undertaken near the end of the meeting to ensure that all contributions were fully considered. Recommended changes to the Manual on WIS are provided in the annex to this paragraph. Further details on amendments and review of the Manual and Guide on WIS are included under the relevant agenda item.
4.
Status report (overview of WIS implementation, including the interim metadata management service)
1.16  
The chair presented his report (document 5.1) noting the important role ET-WISC has played in taking WIS to its next level of maturity to be an operational system. He noted that ET-WISC had identified the need for a consultant in order to have the Manual and Guide on WIS ready for CBS-Ext.(2010) and approval of Congress XVI. He thanked the secretariat for their contribution, in particular Mr. Eliot Christian and Mr. Jean Michel Rainer (consultant) who undertook much of the drafting. He reported that the ET-WISC had formed ad hoc working groups to successfully undertake priority tasks such as the demonstrations to CBS, EC and Congress. He thanked the WIS demonstration sub group as well as the “wissync” sub group whose test-bed for metadata-exchange was a driver in adopting a suitable metadata exchange standard between GISCs which is now the kernel of WIS.
1.17 The chair reported that although ET-WISC member centres had established role and user management, no standard had been agreed upon to share user information across centres. This will need to be addressed in the future. He noted that as WIS is operational, centres should be registering their services in GEOSS. The secretariat should assist in ensuring that WIS metadata is discoverable in GEOSS and that WIS centres can discover information in GEOSS through the GISCs. The meeting agreed to discuss this issue further under other business.
1.18 The meeting reviewed document 4.1, “Status of the identification and authorization of WIS Centres and their Principal GISCs”. It noted that the WIS online database contained 15 GISCs, 119 DCPCs and 218 NCs totaling 352 centres. Noting that the NCs have still to be considered by CBS, and taking into consideration the discussion described in paragraph 3.5 above, the meeting was shown that the tentative AMDCNs can be identified by using the online database with GISCs deselected and NC/DCPCs selected, then sorting by the Principal GISC column. The meeting highlighted that the AMDCNs will include all centres that are associated (principal or secondary) with a particular GISC so that any one centre can be in multiple AMDCNs. It also clarified that AMDCNs are not confined to the region in which the GISC is located. The meeting further clarified that although centres are restricted to uploading of metadata to a single GISC to avoid duplication of metadata, the anti-duplication mechanisms already in the GTS, meant that centres can upload and subscribe to data with any of their associated GISCs. It further noted that the secretariat still has to seek confirmation from the GISCs that they agree to support those centres that have identified them as an associated (principal or secondary) GISC. This will need to be done before CBS-XV and finalization of the amendments to the Manual on WIS. The meeting noted the task facing the ET-GDDP in ensuring all conditionally designated centres would be able to demonstrate their compliance in time for EC-64. This and other centre endorsement issues are addressed under agenda item 8 (document 8.1).
1.19 The meeting reviewed document 4.3 on capacity building. As noted in paragraph 2.5 above, Congress stated that WIS priorities have moved from development to capacity building and that capacity building should be one of the four key activity areas for the current intersessional period. The meeting agreed that this is an area that ET-WISC has to take a proactive lead if the 2012-2105 key deliverable dates of WIS as described by Congress XVI are to be met. It reviewed the range of capacity building initiatives of ET-WISC members’ centres and those of the secretariat. In particular, workshops run by GISCs Beijing, Tokyo and Tehran, secondments of experts to GISC Offenbach and outreach activities to associated centres, and the WIS jumpstarts have been effective capacity building tools. The successful RA VI Regional Workshop in Sophia in November 2011 in helping Members to understand WIS and what they need could be a model for other regions for establishing a regional implementation plan for WIS. 
1.20 Participants identified capacity building activities presently being planned. These included a WIS workshop being planned by KMA for later in 2012 and a WIS workshop being planned by JMA for later in 2012 or early 2013. Also being planned by the RA II management group is a workshop on WIGOS and WIS for April or May 2012 which will aim to develop a WIS implementation plan for RA II Members.  The meeting agreed to establish a capacity building sub group consisting of Ms. La’Tanya Burton, Dr. Weiqing Qu and Dr. Sunghoi Huh to take into consideration planned activity and the requirements identified by Congress XVI to develop a capacity building component of the ET-WISC action plan and capacity building guidelines for Members. Guidelines should identify extra-budgetary funding opportunities and partnerships that could be used to further WIS implementation and a guide for Members on how to access and support training on and for WIS. The capacity building guidelines should be available for CBS-Ext.(2014). 
1.21 The meeting reviewed document 4.4 on the Search and Retrieval by URL (SRU) guidelines available at http://www.wmo.int/pages/prog/www/WIS/Publications/SRU_Implementors_Note.pdf or from the WIS reference documents page http://www.wmo.int/pages/prog/www/WIS/ref_docs_en.html. It noted that the guide was referenced in the Guide to WIS and in the Manual on WIS. The meeting considered making the guide as an annex to the Manual on WIS or the Guide to WIS but agreed a simple reference was sufficient and that the SRU guidelines should be reviewed and provided with a WMO publication number. It recommended that the Manual and Guide on WIS should be updated to reference the WMO publication number. The meeting noted that the review of the SRU guidelines should include adding WMO schema locations as well as practical information such as recommending that the SRU implementers cache the WMO schema in case the source URL is unreachable. The meeting established a sub group to undertake this task consisting of Mr. Markus Heene, Mr. Jacques Roumilhac, Ms. Feng Gao, Mr. Yoritsugi Ohno and Dr. Sunghoi Huh. For this to be included in the amendment of the Manual on WIS and release of the Guide to WIS, this task should be completed before CBS-XV, although the WMO Number can be added as an editorial during the publication process in 2013.
1.22 The meeting reviewed metadata management and WMO No. 9, Vol. C1 issues addressed in documents 4.2, 4.5, 7.5c and 7.5d. It noted the status of the metadata across the GISCs and the process described in document 4.5 that was used to initialize the WIS metadata in GISCs and in the interim metadata management service centres. It also noted the concern from the authors that maintenance of WIS discovery metadata and Vol. C1 needed some practical issues to be addressed. The meeting identified three main problem scenarios:
	1)
	The present practice of RTHs maintaining Vol. C1 continues and successfully updates Vol. C1, but as many centres have still to implement WIS compliance, many new products will be entered into Vol C1 but no DAR metadata record created;

	2)
	WIS enabled centres create DAR metadata for new products but no one creates the updates for Vol. C1; or

	3)
	New products are created but no one creates Vol. C1 or DAR metadata.


It noted that maintenance of Vol. C1 is an RTH function and that CBS requires that Vol. C1 be maintained until 2015 as the primary registration of GTS products. As RTHs have the prime responsibility for maintenance of Vol. C1 in their area, the meeting noted that RTHs have a role to address all three scenarios for Vol. C1 perspective. It noted that RTHs should also be implementing WIS functionality for managing DAR metadata so that they should be ensuring products provided to them or registered in Vol. C1 for centres in their area should have the relevant DAR metadata entry. In cases where an NC notifies the GISC of a new product by registering it in the DAR metadata catalogue, the GISC should notify the relevant RTH to update Vol. C1. It considered the following as an example:

“Montenegro registers a new product in GISC Offenbach via the metadata management portal. If the product is to be available on the GTS, GISC Offenbach should notify Sophia of the new product so they can create the Vol. C1 entry. Ideally, Sophia would have already been advised by Montenegro”.
1.23 Where an RTH is not equipped to create DAR metadata, the meeting recommended that the RTH’s receiving GISC is responsible for ensuring that DAR metadata is created for new products available through the RTH and centres within the responsibility of the RTH. The meeting noted that an important component of Vol. C1 maintenance is the METNO messages advising Members of changes to Vol. C1 which includes the notification of new products or changes in content of products. It highlighted that this process could be replicated for DAR metadata using a RSS or equivalent system such as that offered by GISC Tokyo to notify updates in the DAR catalogue. It noted however, that the metadata structure did not provide a specific identifier in the metadata that would identify a product was for the GTS other than the file identifier field using the GTS file naming convention and that this needs to be addressed by IPET-MDI, a matter discussed further when considering the 24 hour cache under item 7 and document 7.5b. The meeting agreed to pass these recommendations onto ET-OI to ensure RTHs are aware of this role and to IPET-MDI for information.

1.24 The meeting reviewed the role of WMO Vol.C1 and of the DAR Metadata catalogue and considered the question of whether or not Vol.C1 would be required post 2015 and agreed it would not be. It noted that in order avoid duplication of effort in the period up to 2015, some GISCs and RTHs may develop an interim system to generate Vol. C1 from the DAR catalogue and WIS subscription services. However, it recommended that Vol. C1 be discontinued past 2015 and that all requirements for Vol. C1 then be met by the WIS DAR metadata catalogue, including a notification process to replace the METNO system. 
1.25 In addition to the need described above to distinguish GTS products easily in the metadata, discussions on Document 4.2 also identified a need to be able to determine if information is available for global exchange. This was particularly relevant for the 24 hour cache which needed to be more clearly defined agreed to request IPET-MDI to investigate a way to identify how to represent in the metadata what should be cached. The meeting noted the following (Manual on WIS reference paragraphs are included in parentheses) aspects associated with the GISC cache requirements:
· The purpose of the 24 hour cache is to support subscription services, including those for the GTS. (3.5.5.1)
· The meeting suggested that 3.5.6.1 shall include the increased scope so that the cache shall also support retrieval in DAR services. (3.5.6.1) 
· Contents of the cache shall include routine information available for global exchange. (3.5.6.1)
· The meeting deduced from 3.5.4.1 that the cache should also contain information routinely exchanged within the AMDCN and regionally. The manual must be clarified and reworded to reflect this,
· Add to 3.5.3.1, Information available for global exchange shall be available in all GISC caches. Manual must be updated to include this sentence include reference to alternative distribution means (see 3.5.8).
· Information limited to Regional or AMDCN exchange need only be cached in those GISCs supporting region or AMDCN for which the information is to be available. (Candidate for addition to manual or guidelines possibly new section 3.5.5.3) eg new paragraph 
· The meeting agreed that with the above changes the concept of a cache will then be adequately reflected in the manual.
The relevant recommended amendments to the Manual on WIS are in the annex to paragraph 3.6 in Appendix 1 of this report.
1.26 The meeting reviewed the questions from IPET-MDI relating to metadata in Document 4.2. 
1.26.1 In relation to the question on GTS metadata as elements of datasets that are continually being updated (pare 4 of Doc 4.2), the meeting did not really understand the statement or question. The metadata for GTS messages is only for information exchanged in real time and is limited to same level as Vol. C, with one metadata record per message set (e.g. A particular TTAAii may have many messages sent in a day but only has one metadata record). This is sufficient to identify what a message or bulletin is and does not necessarily depict the actually time or details for any individual product/message or any indication about the period of the any event using those messages. (e.g. A centre may have several bulletins reserved for tropical cyclone warnings and reuses the headers for each new event. Only current messages (less than 24 hours old will necessarily be in the GISC cache. A user can subscribe to Tropical Cyclone warnings from that centre through the GISC but would have to subscribe to all relevant products of that type. They would then have to separate out the individual events if multiple cyclones were underway at the same time.) GTS traffic and real-time data is very different to data sets associated with the information in transit and as such so is their metadata. e.g one cannot establish the climate of a city from the synop messages. However, if someone publishes an archive of the messages then one could extract the information required, but the metadata for the archive is not the same as the metadata for the messages. IPET-MDI needs to clarify the question.
1.26.2 Regarding the issue of local language translations to metadata records, the ET-WISC does not have enough experience at using this at this stage. It recommends asking CBS to task a team (e.g. TT-ApMD) to investigate how to implement a governance model to make this work. For the present, the process in the section 9 of the Metadata Guidance would be the only acceptable solution. That is, it should be ok for originator to put multi languages in their own metadata noting that the current GISC Metadata synchronization process would not allow a Member to add translated metadata to another Member’s record and insert back into the GISC catalogues.

1.26.3 Re the use of the date and time stamp for versioning. ET-WISC advise that there is no need to change the implementation of versioning from “file identifier and time date stamp” at this time due to there being no archive requirement for metadata in GISCs (See decision of ICG-WIS Seoul who agreed there is no need for archiving changed metadata or metadata for products or data that are no longer available) . The meeting highlighted that there are fields in metadata records for recording changes and linage (review) etc. It also noted that although there is no functional need for archiving of deleted or changed metadata, the OAI-PMH recommended practices
 recommend OAI-PMH services maintain a 3 month archive of adds and deletes etc. This is a system requirement to ensure harvesting processes do not reinstate old metadata records once they have been changed.

1.26.4 Re the linking of metadata records between transitional messages and any permanent data sets that they build when decoded or are archived. ET-WISC suggests that this too can be managed in the linage field of the permanent data sets showing the transit products as a source. The meeting also considered the proposal by Japan (Document 7.5c) on metadata containing a link to the cache version URL of the product. The meeting disagreed with using the dissemination information field “online resource” for this purpose noting that the intention of the online resource is for the metadata owner to point to their resource. Members should populate this field as a part of their taking ownership of their baseline metadata. The cache should be managed by internal system information and three is no requirement that it be done the same way by every installation. On the subject of the cache, the meeting reviewed what should be the format of records in the cache. Noting that a prime purpose of the cache is to support subscription services as well as DAR, it is essential that the cache be capable of providing the full message or product as it was received so that it can be resent. How a centre stores this information is an installation issue and can be done differently by each centre, but it must be able to resend a GTS message without change so that the receiver’s ingestion application can process the information as if it was received on direct transmission via the GTS. 
[Secretariat note: I cannot find Heinrich’s text addressing this item 4.11.4 nor his recommended text for the item discussed in 4.11.1 above on static data. The comments here are from my notes that I projected on the screen.]
1.26.5 The meeting noted the concern of IPET-MDI on the overloading of discovery metadata, especially to support it being used to control how data are managed at WISC centres. ET-WISC agreed to the discouraging of overloading metadata and identified the following areas where IPET-MDI could focus to provide more sustainable solutions, possibly utilizing alternative to the DAR metadata. They are: Keyword maintenance; Identification of globally available information (cache me flag); GTS marker and GTS priority; and transmission requirements (including warnings), such as dedicated circuit or timeliness requirements. ET-WISC also highlighted the need for IPET-MDI to establish templates of common types of metadata and some clear guidance to Members on how to review their “Baseline Metadata” provided by Météo France, including details on how the information in the fields should be populated. It highlighted that Members prefer simple solutions that do not incur additional infrastructure.
1.27 The meeting reviewed document 4.6 on WIS monitoring to be presented to the ET-OI in May 2012. Although an interesting and useful starting paper the meeting agreed it does not sufficiently define the purpose, scope or elements of the monitoring required and that ET-WISC needs to take a proactive role in the development of WIS monitoring practices. It established a sub group on WIS monitoring that would identify the monitoring categories and requirements. The Monitoring subgroup would consist of Mr. Heinrich Knottenberg, Ms. Feng Gao, Dr. Weiqing Qu, Mr. José Mauro Rezende, Mr. Chris Little and Dr. Sunghoi Huh. Mr Lothar Wolf would also provide a contribution to the group. The group will coordinate with ET-OI, IPET-MDI and ET-GDDP with an aim of establishing WIS monitoring practices for CBS-Ext.(2014). The focus of the group will be on WIS system and WIS centre performance monitoring rather than the World Weather Watch monitoring described in the Manual on GTS, although the WIS system and WWW monitoring should be complementary. 
5.
Overview of ET-WISC activities
1.28  
The meeting reviewed the report on WIS demonstrations to EC-62, CBS-Ext.(2010) and Congress XVI (Document 5.2). It noted that the demonstration sub groups had contributed significantly to the implementation of WIS and to helping centres to converge on application of the WIS standards. These included: the refining of OAI-PMH 2.0 to use the metadata field “file-identifier” as the OAI identifier; the adoption of GML 3.2.1 while maintaining compatibility with GML 3.2.0; application of the IPET-MDI (2010) use of the URN pattern for “file-identifier” and testing of the concept that a GISC should validate metadata before ingesting this. The meeting agreed to these practices being recommended to CBS as “standard practices” to be recorded in the WIS Manual or Guide as appropriate. In particular, the meeting agreed that the requirement for GISCs to validate metadata on ingestion will be recommended as compulsory step “shall” rather than “should” in the metadata practices. The meeting noted that the resources from the demonstrations are online via the ET-WISC Wiki
 and requested the secretariat to also make available the demonstration presentation and voice over used at EC-62.
1.29  
The meeting reviewed the reports on metadata synchronization processes between GISCs (Document 5.3 and Power Point). It noted that the initial GISCs Beijing, Offenbach and Tokyo have been exchanging metadata operationally once per day since January 2012 and that the metadata monitoring shows that the GISCs are almost in sync. It agreed that the synchronization frequency of once per day was adequate at this stage, but that it could be made more frequent if required. As noted above in 4.11.3, the meeting agreed to the OAI-PMH system holding the history of deletions, changes or additions of records for three months. It noted that a key to the success of the metadata synchronization was being able to monitor the state of each GISCs metadata and to take corrective action when problems occurred. Although this process had a significant overhead (Harvesting all identifiers from a provider can take time 1.5h – 2h), it recommended to keep at least the two independent monitoring systems running (DWD: http://oai.dwd.de/oailongterm/ and JMA: http://toyoda-eizi.net/2011/syncmon/mon.html) and requested the sub group on monitoring to take these services into consideration in defining the WIS monitoring. 
1.30  
The meeting reviewed the OAI-PMH test bed that had been established in 2010 and operated until December 2011. The test bed allowed the identification of relevant issues and facilitated the going operational of WIS in January 2012. Noting the list of issues that had been resolved by operation of the test bed the meeting agreed that there is a need for maintaining this type of process to identify future problems and to ensure the robustness of the operational system. It further noted that the test bed system should be appropriately documented and established an OAI-PMH sub group consisting of Mr. Markus Heene and Dr. Sunghoi Huh to reinstate the test bed and to provide the required documentation, ideally for CBS-XV 2012. All GISCs should be encouraged to participate in the OAI-PMH test bed as they come online.
1.31 The meeting reviewed the OAI-PMH Guidelines
 and approved these as a useful guideline for GISCs implementing OAI-PMH. It noted that as with the SRU Guidelines, these need to be either included in the Guide to WIS or linked as a WMO publication. It noted that the document presently is a wiki page so would need to be edited appropriately for inclusion in the guide or as a WMO publication. It asked the OAI-PMH sub group to assist the secretariat and IPET-MDI in appropriately linking this guide to the technical regulations. 
1.32  
The meeting noted that the metadata synchronization was utilizing the internet and not the WIS core network. It asked the GISCs to investigate synchronization over the RMDCN, to identify if synchronization can be done via the core network without impact on data exchange and ensure that GISCs are able to synchronize via the WIS core network should it be necessary.
6.
Review of the WIS core network
1.33  
Mr. Lothar Wolf provided an update on the process to replace the RMDCN supply contract. The RMDCN is the main network supporting the RA VI RMTN and connects most RA VI Members to the GTS. It is also the main network that links ECMWF to its member states. He described a timetable based on Figure 1 below which is extracted from the report of the RA VI RMDCN Task Team meeting of June 2011
.  
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Figure 1: RMDCN ITT Planning Summary from ECMWF
He noted that ECMWF Council in response to a request from WMO formally accepted that the RMDCN will provide the infrastructure for the WIS Core Network, as established in the IMTN project, and so all GISCs are expected to request to join the RMDCN renewal process and make their commitments accordingly. He noted that the Invitation to Tender (ITT) is to be published in April 2012 and that this contract should be decided by ECMWF in December 2012. The migration to the selected supplier should take place between mid 2013 to mid 2014. An important part of this process will be a workshop to be held at WMO jointly by ECMWF and WMO on 14-15 May 2012 where all RMDCN members and those wishing to be connected are invited to WMO to hear in detail about the process and available levels of service. He noted that under the new supply contract, the basic package will start with a 2Mbps MPLS access / 1.5Mbps IP Mission Critical setup. Members can elect different levels of service which may include an internet based service utilizing the RDCN internet gateway at ECMWF.
1.34  
The meeting reviewed the issue of the provision of an all hazards warning network in WIS as identified by Mr. Ian Senior’s contribution
 to ET-CTS in September 2010 and reinforced at CBS-Ext.(2010) which identified performance issues with current specifications in the Manual on GTS. The meeting noted ET-CTS had stated
 “that WMO requirement is to deliver high-priority messages within 2 minutes within the GTS but that the current manual on the GTS could lead to transmission times longer than 2 min between GISC nodes. It noticed that the speed of delivery of priority messages in the GTS depends on two factors. First, the topology of the network, since each additional message switch along the route adds an additional delay. Second, the implementation of the message switch, the main issue being the time a message remains queued before being transmitted to the next hop.” Noting that Mr. Senior had been unable to participate in this ET-WISC meeting, it requested the sub group on WIS monitoring to include this issue in their liaison with ET-OI and ET-CTS who can then report back to ICT-ISS in June 2012.
7.
GISC Status Reports and Review of AMDCNs
1.35  
The meeting reviewed the status reports received from GISCs in Australia, Brazil, China, France, Germany, Japan, Republic of Korea, Russian Federation South Africa, the UK and the USA. It analyzed the reports and created the following table summarizing the results.
Table 2: Summary of GISC Status Reports

	GISC
	Meeting Doc.
	EC Status Category
	Capacity Building (A0-A4)
	Expected date of Audit
	Back-up GISC
	AMDCN status (A0-A4)
	Connection to WIS Core network 
	Status Summary

Comments

	Australia
	Verbal
	Conditional
	A2-A3
	30-May-12
	nearly
	A4
	 
	Operational

	Brasilia
	7.2
	Conditional
	A2
	Before EC-64
	not started
	 A3
	B1
	Pre-Operational 

(No People Assigned)

	Beijing
	7.3
	Designated
	A4
	Done
	A4-JMA
	A1
	 
	Operational

	France
	7.4
	Designated
	A3
	Done
	A4-UK
	A3
	B4
	Operational May 2012

	Offenbach
	7.5
	Designated
	A4
	Done
	A4-JMA, CMA
	A3
	B4
	Operational

	Tokyo
	7.8
	Designated
	A4
	Done
	A4-CMA
	A1
	B4
	Operational

	Seoul
	7.10
	Conditional
	A3
	29-May-12
	A2- BOM
	A1
	B4
	Beginning Implementation

	Pretoria
	7.13
	Conditional
	A2
	Sep-2012
	Not started
	A1
	B4
	Expect Tender Process approval April 2012. Operational Feb 2013

	Exeter
	7.14
	Designated
	A3
	Done 
	A4-FRA
	A3
	B4
	Operational May 2012

	USA
	7.15
	Conditional
	A1
	TBD
	A0
	A4
	B4
	Advanced Planning - Will miss EC-64


Where: A0=not started; A1=Under study; A2=Beginning Implementation; A3=Initial Operating Capacity; and A4=Fully operational, and for WIS Core Network: B1=Negotiating; B2=Link Operational; B3=Pending GTS status; and B4=GTS Link.
The above table indicates that five GISCs have full designation status, three more should be completed by EC-64 (June 2012). It also shows that South Africa should be completed before the end of 2012 with full operations in Feb 2013 and that the USA is beginning their implementation process. There was not input from GISCs in India, Islamic Republic of Iran, Morocco, Russian Federation or Saudi Arabia. 

1.36  
Table 2 indicates that several of the GISCs have either initial or fully operating capacity building programmes and full connection to the WIS Core Network. The range in status of the establishment of AMDCNs reflects the work being undertaken in RA II and VI in coming to regional agreement in contrast to the non controversial distribution in RA III, IV and V. No feedback was received on RA I progress of AMDCN or backup GISC status. 
1.37  
Mr. Lothar Wolf briefed the meeting on the role of satellite distribution and collection systems provided by EUMETSAT covering Europe, Africa and South America as presented Document 7.16 on Satellite Data Collection Systems. The meeting agreed that these form an important component of the WIS communication networks, especially the AMDCNs. It noted that the reception rates of EUMETSAT’s DCP are 100bps for standard systems and 1200bps for the new high rate system available since 2011. See table 3 for details. Also, it noted that when appropriate, EUMETSAT retransmits information received from DCP to the GTS as well as making it available on the Internet and broadcasting it on their prime Meteosat Satellite (MSG-2 LRIT)
Table 3: Characteristics of DCPs

	Characteristic
	Standard DCP
	High-Rate DCP

	Baud rate
	100
	1,200

	Current slot allocation
	1 minute, 30 seconds
	10 seconds minimum

	Timing accuracy
	+/- 15 seconds
	+/- 0.5 seconds

	Data per DCP message
	649 bytes maximum
	653 bytes for 10 second time slot

	Channel bandwidth
	MTP
	3 KHz
	2.25 KHz

	
	MSG
	1.5 KHz
	

	Maximum number of messages per channel per day
	960
	8,640

	Maximum message size of single message
	649 bytes
	65535 bytes


This diagram shows the direct comparison between the standard and high rate DCPs. It can easily be seen that the high rate can either support more messages within an equivalent time slot or larger data size up to the current 60 second cap. This coupled to the new DCP facility allows EUMETSAT to remain very flexible to support the users’ needs. Use of new coding and modulation schemes have contributed to attaining high data rates and has also made the transmission more robust e.g. Error correction and less prone to interference.
1.38  
The meeting concluded that the Meteosat data collection system provides a mechanism to collect and distribute environmental data from remote locations in near real-time. The Indian Ocean Tsunami Warning System uses the system to relay sea-level data following a seismic event to confirm presence or absence of destructive Tsunami waves allowing timely warnings to the civil protection authorities. The introduction of High Rate Data Collection Platforms (HRDCP) will allow more frequent and robust reporting of data thereby increasing the overall effectiveness of this and similar systems and applications. 
8.
WIS centre nomination and endorsement process (GISC, DCPC and NC)
1.39  
The meeting reviewed the report from the ET-GDDP (Document 8.1). It noted the volume of work that the group had undertaken in very difficult timelines and that GISCs undergoing an audit should ensure they have as much of the preparation work done in advance of the physical audit. It noted the positive feedback from those centres that have implemented WIS, including the strong national uptake in Japan. It clarified that neither Japan nor Germany were operationally providing metadata in their native language, although it had been considered. It agreed this was an important issue as discuss under 4.11.2 above and referred back to IPET-MDI. The meeting noted that the demonstration process included the revision of centre nominations by an ICG-WIS sub group headed by Al Kellie and recommended that this role be maintained by the WIS Centre Database sub group now ICG-WIS has finished.

1.40  
The meeting agreed with the recommendation of ET-GDDP to have the principal GISC take a major role in ensuring DCPCs and NCs in its AMDCN are able to demonstrate WIS compliance and to have this task delegated to them from ET-GDDP. It noted that in such cases the GISC would have to be given access to relevant components of the ET-GDDP working site and database, at least for the centres that they have to review.

1.41   
The meeting noted the advice from ET_GDDP on WIMMS implementation had been consistent with the ET-WISC position and that the ET-GDDP and follow-up meeting involving China, Japan and Korea had been successful in ensuring that interim metadata services were in place when WIS went operational from Beijing and Tokyo.
9.
Status or WIS implementation from participants
1.42  
The meeting reviewed the status reports from participants not already provided under item 7. Reports were received from EUMETSAT, Hong  Kong, Kenya  and the OpenWIS consortium. The meeting also considered the reports from Germany under document 7.5a, b c and d as already described above under the relevant sections.
1.43   
The meeting reviewed Document 9.2 on the status of EUMETSAT as a DCPC. It noted that the centre was fully operational and that it had plans to maximize the use of the WIS by making some of its new products available to the GISCs so users can access them from their nearest GISC. It noted the positive experience EUMETSAT gained from what was described as “small enhancements to existing systems” should be an encouragement to other data centres looking to draw on world-class expertise in Weather, Climate, and Water observations, modeling, and automated systems. 

1.44  
The meeting reviewed the status report of Kenya. It noted that Kenya was making progress, albeit slow towards implementing WIS. It had utilized an upgrade of its message switching system to facilitate compliance with WIS, taking advantage of its climate data management system which is able to produce metadata, data inventories as well as products. It noted the suggestion from Kenya that there is a need for a focal point in the region to assist in coordinating joint activities. It agreed with Kenya that establishing this focal point should be given a high priority now that other regions are becoming operational, it is important for Africa not to fall further behind. It noted that Kenya is in an ideal position as an RTH in southern Africa to work with GISC Pretoria to further WIS in the Region.
1.45 The meeting reviewed the progress report from Hong Kong (Document 9.7). It noted that the centre had been successfully audited for WIS compliance in 2011 and that it was associated with GISCs Beijing and Tokyo. The official launch of the World Weather Information Service (WWIS)  DCPC interface will be some time in the first half of 2102.
1.46 Mr. Jacques Roumilhac presented the papers on OpenWIS replication and related papers (Documents 9.3, 9.4 and 9.5). The meeting noted the replication process that utilizes Torrent Streaming and recognized some of the advantages of the system such as when data is downloaded via torrent, it collects the information from multiple sites at once increasing the effective transfer rate. It questioned the real performance noting that many of the torrent files notifying the presence of WIS data are small but so are many of the WIS data files. It further noted that Torrent does not have a confirmation of delivery or guarantee of timeliness.  However, it recognized that this work is investigating potential future solutions for the WIS data exchange between GISCs and with potential for provision of data to certain types and users and asked the OpenWIS consortium to report back to ET-WISC more detail on performance as they gain further experience.
1.47 The discussion on replication sparked lengthy discussions on the role of the cache, its content, how to manage regional information etc. The findings of these discussions are discussed in detail above and included in the recommended updates to the Manual on WIS.
10.
Preparation for CBS-XV
1.48 The meeting reviewed in detail the Manual on WIS, the details of which are discussed above in the relevant items, and the recommended amendments include in Annex to paragraph 3.6 in the Appendix 1. These and other updates should be provided to CBS-XV after being considered by other CBS teams and ICT-ISS. Other submissions will include the provision of the metadata components for the Manual and Guide to be coming from IPET-MDI. The meeting noted that some of the tasks for the subgroups established will be contributing to CBS in September 2012, but the work plan should also be aiming for activities for CBS-Ext.(2014), especially the creation of a capacity building guidelines
11.
ET-WISC action plan
1.49 The meeting reviewed the action plan the preliminary changes for which are included in Document 11.1 “Updated Action Plan” on the meeting page or directly at http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=1099. The chair will update this plan and circulate prior to submitting to ICT-ISS.
1.50 In addition to the action plan document, the meeting noted that Keyword Management remains an issue for DAR metadata and GISCs. It requested IPET-MDI to introduce keyword lists with a standard practice then pass to IPET-DRC to maintain.

1.51 The meeting noted that little progress has been made on the WIS Rolling Review of Requirements and that this should go back to ICT-ISS and stay on the agenda.

12.
Other business
1.52 The meeting reviewed the requirement of WIS in its role in GEOSS. It noted that WIS is registered in GEOSS Component Registry (http://www.earthobservations.org/gci_cr.shtml) but that centres can register there too if they have a requirement to demonstrate their contribution under national GEO initiatives, or if they wish to publicize their services to the technical side of the GEO community. Mr. Heene noted that DWD was working with the secretariat to arrange GEO Portal (http://www.earthobservations.org/gci_gp.shtml) to harvest GISC metadata and make available directly in GEO Portal. It was highlighted that GISCs are expected to use their SRU interface to allow WMO users to discover metadata in GEOSS. This is demonstrated on the WIS SRU Training Page and has been implemented at GISC Offenbach. The meeting noted that this approach would not necessarily suit users. How to make GEO Metadata available in WIS more simply could be something to be considered in the future by ET-WISC. Meanwhile the SRU interface remains the standard for finding GEO information in WIS.
1.53 The meeting noted that WMO No. 9, Vol. A remains an important source of metadata for users including populating WIS DAR metadata. It requested the secretariat and IPET-MDI to reinforce this message to WIGOS developers and ensure Vol. A is appropriately maintained and developed further.
1.54 The meeting reviewed some correspondence on the work being done to develop XML representation model based on TDCF. They appreciated the work being done and encouraged IPET-DRC to take advantage of this work and support those working on it such as Dr. Gil Ross (UK)
13.
Closure of the meeting

The chair thanked the Dr. Weiqing Qu and the Bureau of Meteorology for hosting the meeting and its staff for their support during the week. The meeting closed on 16th March 2010 at 17:00 
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________
RECOMMENDED AMENDMENTS TO THE MANUAL ON WIS
(1) Insert new “note” following 2.3.4.1 as follows:

2.3.4 Demonstration of Data Collection or Production Centre capabilities

2.3.4.1 The Member offering a DCPC shall be invited to demonstrate to CBS the ability of the proposed Centre to provide WIS services in compliance with the DCPC functions and responsibilities, including proper synchronization and communications with its associated GISC. Compliance shall be demonstrated, where applicable, with respect to real-time functions of data and product dissemination, non-realtime services for requests, provision of relevant up-to-date metadata catalogues, coordination and synchronization functions with the associated GISC, adherence to WIS standards, and relevant data exchange policies and access rights.
Note: An associated GISC is defined by a bilateral agreement between a centre and a GISC for the purposes of uploading or downloading data. A centre can have multiple associated GISCs but shall identify a principal GISC for uploading and management of metadata.
2.3.4.2 After the candidate DCPC has successfully demonstrated its capabilities, CBS shall recommend to Congress or the Executive Council that the candidate be approved.
(2)Update 3.5.3.1 to clarify that information for global exchange shall be in all GISC caches.
3.5.3.1 Each GISC shall collect from its area information that is intended for global exchange and shall share such information with other GISCs so that all GISCs have a common holding of information available for global exchange. See also 3.5.5 (Maintain a 24-hour cache).and 3.5.8 (Coordinate Telecommunication Networks in GISC area)
(3) Insert text into 3.5.5.1 to clarify a purpose of the 24 hour cache is to support subscription services including the GTS.
3.5.5 Maintain a 24-hour cache 

3.5.5.1 Each GISC shall hold the information intended for global exchange for at least 24 hours to support subscription services, including but not limited to those for the GTS, and make the information available via WMO request/reply (“Pull”) mechanisms. Information limited to Regional or AMDCN exchange need only be held in those GISCs supporting the region or AMDCN for which the information is to be available. This requirement intersects the WIS DAR requirement (see 3.5.6).
[Secretariat note: In transcribing the recommended amendments into the report, it seems that the AMDCN concept is not utilized fully in the Manual on WIS when referring to a GISC Area. I suggest it would be best to use AMDCN to describe a GISC area, especially in para’s 3.5.7 and 3.5.8. See 1.3 of the manual]
(4) Make the following insertion and editorial changes (in red) to 3.5.6.1
3.5.6 Discovery, Access and Retrieval

3.5.6.1 In support of the DAR function, each GISC shall maintain and provide access to a comprehensive catalogue of information across all WMO programmes encompassed by WIS. This includes, but is not limited to, information intended for global exchange. In order to satisfy the DAR functional requirement, GISCs are required to support, in interactive and in batch modes:, upload;, change and deletion of metadata;, user discovery of metadata;, user access to metadata;, and synchronization of the WIS comprehensive metadata catalogue with other GISCs.
(5) Spilt 3.5.9 as follows, move text (in blue) and delete or add text (in red) as follows.
3.5.9 Recovery arrangements of a Global Information System Centre 

3.5.9.1 Each GISC shall implement and operate proper procedures and arrangements to provide swift recovery or backup of its essential services in the event of an outage. Each GISC shall maintain arrangements for its essential services to be taken up by another GISC in case of an incapacitating system failure. Each GISC should maintain arrangements for system back up in case of total site failure (for example, an offsite Disaster Recovery Centre) and for partial back up in situations otherwise affecting WIS functions within the GISC.
3.5.9.2 Each GISC shall maintain arrangements with one or more back up GISCs that include at a minimum the collection and dissemination of information to/from its AMDCN to be taken up by another GISC in case of an incapacitating system failure. 
(6) Not a change in the Manual but a clarification from ET-WISC to ICT-ISS on NC and DCPC functions
The meeting noted that the sentence in 4.1.2 “An NC can arrange through bilateral agreements for another NC, a DCPC or a GISC to perform functions on its behalf.” applies equally to  4.1.3 with the word NC changed to DCPC, but there  was no need to update the manual and that “a DCPC can arrange through bilateral agreements with a suitable WIS Centre to perform functions on its behalf.”
4.1.2 National Centres shall support seven of the 15 Technical Specifications, specifically WIS-TechSpec-1, -2, -4, -10, -11, -12 and -15. An NC can arrange through bilateral agreements for another NC, a DCPC or a GISC to perform functions on its behalf.
4.1.3 According to the particular requirements of a DCPC in its programme role, DCPCs shall support up to 13 of the 15 Technical Specifications. DCPCs are not required to support WIS-TechSpec-3 and WIS-TechSpec-9.
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� Manual and Guide on WIS is available at � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/manuals_guides_techregulations_en.html" �http://www.wmo.int/pages/prog/www/WIS/manuals_guides_techregulations_en.html� 


� WIS Circulate Letters and Questionnaires � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/circular_letters_questionnaires.html" �http://www.wmo.int/pages/prog/www/WIS/circular_letters_questionnaires.html� 


� OAI-PMH Guidelines for WIS catalogue synchronization between GISCs � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=oai-pmh-guidelines" �www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=oai-pmh-guidelines� 


� See links to demonstration subgroup activities for EC-62, CBS Ext(2010)  and Cg-XVI from ET-WISC Wiki Page � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=ET-WISC" �http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=ET-WISC� 


� OAI-PMH Guidelines � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=oai-pmh-guidelines" �www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=oai-pmh-guidelines� 


� Report of the June 2011 RMDCN TT meeting � HYPERLINK "http://www.wmo.int/pages/prog/www/ISS/Meetings/RMDCN_Reading2011/documents/RMDCN-TT-June2011-FinalReport.doc" �http://www.wmo.int/pages/prog/www/ISS/Meetings/RMDCN_Reading2011/documents/RMDCN-TT-June2011-FinalReport.doc� 


� GTS and WIS Procedures for Priority Messages (ET-CTS 2010)�� HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=248" �http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=248� 


� Report of the ET-CTS meeting Sept 2010 � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=452" �http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-download_wiki_attachment.php?attId=452� 





