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DISCLAIMER

Regulation 42

Recommendations of working groups shall have no status within the Organization until they have been approved by the responsible constituent body.  In the case of joint working groups the recommendations must be concurred with by the presidents of the constituent bodies concerned before being submitted to the designated constituent body.

Regulation 43

In the case of a recommendation made by a working group between sessions of the responsible constituent body, either in a session of a working group or by correspondence, the president of the body may, as an exceptional measure, approve the recommendation on behalf of the constituent body when the matter is, in his opinion, urgent, and does not appear to imply new obligations for Members. He may then submit this recommendation for adoption by the Executive Council or to the President of the Organization for action in accordance with Regulation 9(5).
AGENDA
· OPENING AND WORKING ARRANGEMENTS

· INTRODUCTION BY THE CHAIRMAN OF THE TASK TEAM 

· UPDATE ON WIS

· REPORT FROM THE MEETINGS OF THE ECMWF TAC-SUBGROUP ON RMDCN

· WMO RA-VI AND WIS CORE NETWORK REQUIREMENTS

· MEMBERSHIP RMDCN OPERATION COMMITTEE (ROC)

· OTHER BUSINESS

· REVIEW OF ACTION ITEMS

· CLOSURE OF THE SESSION

1. Organization and opening of the meeting

1.1 Ms. Isabella Weger, Head Computer Division of ECMWF, welcomed all participants to the second session of the RA VI RMDCN Task Team. She noted that this meeting followed on from the successful completion of the ECMWF Technical Advisory Committee sub group meeting.  Ms. Weger also informed the group of the working arrangements of the meeting.

1.2 Mr. Matteo Dell’Acqua, chairman of the RMDCN TT, opened the meeting. Mr Dell’Aqua noted that he had been expecting more representatives, and that he fully appreciated those who had attended. (A list of RMDCN Task Team members is in Annex 1. Terms of Reference and Membership are in Annex 2). He stated that it was important for this meeting to capture the needs for all RA VI members and in particular the GISCs need, all of which will be connected to the network. He recalled that the first meeting of the RMDCN TT had established a lot of actions. These have been completed, the majority of which were addressed by ECMWF and were to be presented under the relevant sections of this meeting. Japan and EUMETSAT reported on their specific action items.
2 Update on WIS 

2.1 Mr. David Thomas, WMO, provided an update on WIS. He reported that CBS Extraordinary Session of 2010, Namibia, had made good progress in approving key WIS implementation issues including the proposed list of candidate centres, manual on WIS and Guide to WIS. All these were submitted to Congress XVI in May 2011 and approved. A full list of WIS centres is online at http://www.wmo.int/pages/prog/www/WIS/centres/. He also advised of the recent changes in the WMO Secretariat including the merging of the WIS Project Office back into the Secretariat under the Chief of Information and Telecommunication Division (C/ITS). He noted that although Eliot Christian will be leaving WMO at the end of June, Timo Pröscholdt will remain and will be working closely on assisting the WIS implementation, the work of the ITS division and the expert teams it supports including the RMDCN. He reported that the metadata side of WIS has also progressed but there is still much to be done. Unfortunately the position of Chief of Data Representation, Metadata and Monitoring (C/DRMM) has still to be filled. It is presently being covered by Director of WIS, Mr Peiliang Shi. 

2.2 Mr Thomas described the working arrangements for RA VI noting that the Task Team on the RMDCN was a part of the Working Group on Technology, Data and Infrastructure. Its work has a strong overlap with CBS. He noted that following Congress XVI, WIS will now be a part of expected result 4 which includes WIGOS. Each region has a different set of priorities and that for RA VI these include: 

· To bring WIS to all RA VI  Member states

· Develop and implement WIGOS

The RMDCN is a major component of these. Other RA VI priorities are to take on a more end user service focus and proactively involve commercial partners.

2.3 The meeting noted the ECMWF Council agreement to allow all GISCs to utilize the RMDCN and that some GISC candidates such as Brazil, Iran and South Africa were still to connect. Also, it noted Saudi Arabia had chosen to discontinue its RMDCN link and questioned if this would change when they were ready to start their GISC. ECMWF reported that INMET (Brazil)has signed an agreement with a single service provider for its international connections and that it will be difficult, if not impossible, for OBS to connect the Brazilian Met Service via a third party. Even if they could, these arrangements would be difficult to manage. Thus, the present status of Brazil remains uncertain and is the topic of discussion between INMET and its Government. The connection of IRAN to the RMDCN is also very uncertain as. OBS has no license to provide a service in Iran, and it is unknown if other vendors have the same problems. Another issue is that Iran cannot import CISCO routers, used to establish the link with the RMDCN, due to export restrictions by the US government.
2.4 The chair led a discussion on the other countries (as sponsored by existing Members) wanting to join the RMDCN. This included such countries as Algiers, Libya and New Caledonia just to name a few. There was much discussion on understanding the requirements of Members and WIS on the RMDCN, the cost of any new contract and how much Members will be willing to pay. The meeting noted that it would help the responders of the Invitation to Tender (ITT) if the ITT could include members estimated budgets so it can be seen what services can be afforded.. It was also noted that by enforcing mandatory connections to some of the more difficult to connect countries could cause some potential bidders to drop out, or escalate the costs to all others. It was agreed that wording should be such that this does not happen. It was highlighted that lists of mandatory and desirable connected countries and their associated bandwidth requirements should be available by the time of the January 2012 review by the ECMWF Tender Evaluation Board and the ECMWF Technical Advisory Committee Subgroup on the RMDCN.
2.5 An outcome of the discussions on GISCs, other countries interests in joining the RMDCN and the upcoming review of the service contract was that the meeting asked WMO to write to PRs advising of the RMDCN contract renewal and the need to provide information to ECMWF on their future requirement and an expression of their commitment to the RMDCN under a new contract (editorial information from ROC Meeting. Need to include in letter a request to ensure members update their contact points information on the RMDCN website)

3 Reports on action items from last meeting and from the ECMWF TAC-Subgroup on RMDCN

Japan

3.1  Mr. Kenji Tsunoda presented the work from Japan on investigations into the impact of WIS on the RMDCN. He noted that the Manual on WIS clearly states that all GISCs shall connect by the WIS core network which is based on the MTN, which as a result of the IMTN project is based on the RMDCN cloud. GISC experts at this stage expect GISCs to have a full mesh topology meaning that each GISC is connected to every other GISC. The CBS Expert Team on GTS-WIS Operations and Implementation (ET-OI) analysis of data and products in August 2010, showed that data volumes of bulletins and files on the GTS are around 3.4 GB/day. For Tokyo, about 96% of such traffic consist of satellite (73%) and NWP (23%) data. Tokyo’s peak data rates are about 1.7Mb/s which occurs at each NWP issue. With current growth rates and the need to share data with all GISCs, ET-OI foresaw that in 5 years the daily volume will be around 13.6GB/day with peak NWP transmissions at 6.8Mb/s. ECMWF noted that the predicted growth rate was within the existing expected RMDCN growth rate.

3.2 Mr. Tsunoda also highlighted some of the impacts of having a Disaster Recovery Site for GISCs which would both add to data volumes and provide some benefits such as load balancing. 

3.3 Discussion based on the above reports highlighted the work of ET-CTS which identified the IMTN could scale to meet further GISCs but that it will be at a cost to the GISCs each time a new GISC enters. It noted that much of the new traffic associated with Discovery, Access and Retrieval component of WIS (DAR) will be on the internet but that the synchronization of the DAR metadata between GISCs will circulate on the RMDCN and at this stage remains an unknown quantity. This included the impact of GISCs being able to more frequently service requests for reruns. Despite this, the meeting suggested the new loads to the RMDCN are more likely to come from new products (e.g.  European Radar) or new connections (eg. South African Weather Service), which lead to additional products (e.g. South African Weather Service model output going to EUMETSAT for distribution on EUMETCAST).
Report on the meetings of the ECMWF TAC-Subgroup on RMDCN

3.4 Mr. Remy Giraud provided a summary of the ECMWF TAC subgroup meetings. First he described the outcomes from the ECMWF TAC 2008 which were carried by ECMWF Council later that year and in 2009. Included was the current definition of categories of countries which should be considered for future participation in the RMDCN. These are

· ECMWF Member States and Co-operating States

· RA VI countries not currently connected to the RMDCN 

· Countries operating MTN centres in the framework of the IMTN (Improved Main Telecommunications Network), including future GISCs 

· Countries outside RA VI connected to a RA VI country as part of the GTS, upon request by the RA VI country concerned

In 2008 the ECMWF Technical Advisory Committee also recommended the delay of the RMDCN ITT for three to four years, the addition of the use of the Internet for connecting to the RMDCN cloud and the use of the Internet as a backup. The latter led to the DMVPN large scale pilot project.

3.5 The delay in issuing the ITT provided the opportunity to establish a procurement process plan to allow definition of the requirements of the new system (2011), running of the ITT (2012) and then a controlled migration to the new service (2013/2014). The ECMWF TAC subgroup was tasked accordingly to assist with the definition of requirements, to review the procurement process, project schedule and to comment on the draft contract. Mr. Giraud further described how the preparation of the ITT has been divided into work packages (WP) and provided a planning summary shown in Figure 1
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Figure 1: RMDCN ITT Planning Summary from ECMWF

3.6 Mr. Giraud described in detail the relevant new clauses of the OBS contract extension  (Supplement 5) signed on 27 June 2011. This provides the framework for the level of service by OBS for the extension period, including SLAs on notification for termination of the contract and definitions of the ECWMF funded basic package for its member states which was upgraded to 2 Mbps IP bandwidth mission critical configuration. The ECMWF connection was upgraded to 100 Mbps IP bandwidth.  There was some discussion about Supplement 5 and it was noted that those countries offered with an upgrade and were unable to take advantage of the upgraded capacity will be given reduced service costs effect from April 2011.
3.7 The meeting considered the options for migration comparing a Incremental versus the Big Bang approach. It was agreed in principle that a tightly scheduled (4 month) migration was the best option to reduce the costs of having to maintain two systems or services during an overlap.. It noted that discussions with suppliers will be an important aspect of the migration plan and that the ideal migration plan will need to be adjusted to suppliers’ capabilities. The migration plan will need to include backup plans, possibly internal from the provider with such a thing as a temp VPN connection or use the DMVPN as backup or transition. The meeting suggested that as many countries as possible should join DMVPN to benefit from its functionality now and reduce risk during transition.

EUMETSAT

3.8 Mr. Yves Buhler, EUMETSAT, provided a report on EUMETSAT´s strategy regarding the use of WAN links in operations. He noted that the aim of this action item was to understand the possible future load on the RMDCN due to satellite data and products collection and distribution resulting from EUMETSAT activities. He provided the broader view of EUMETSATs new architecture of their operations showing that data was divided into streams with five main components.  First is data collection, involving their own platforms as well as data and products from partners. The second component is the internal workings of EUMETSAT. The third component is the multi-mission data dissemination service with the fourth being their data centres. The fifth component is the set of services that serve the data and products to the users and other stakeholders. EUMETSATs contribution to WIS lies in this third and fourth components and includes their DVB broadcast system, the RMDCN, the internet and to some extent research networks through GEANT.

3.9 EUMETSAT reported that the satellite distribution system EUMETCast will remain the baseline dissemination system and is expected to grow eventually into a multi-transponder system using DVB-S2. The RMDCN will be used for bi-lateral data exchange in case of mission critical data. The expected RMDCN volumes will not exceed “a few 10Mbit/s” in Europe and stay below 10Mbit/s for any other region. The Internet will also be used by those with lesser reliability requirements and for ad hoc access to the Data Centre portal. It was noted that the potential use of cloud computing and storage facilities via the internet is also being explored. The large traffic of satellite raw data (typically for data exchange between partner organizations and EUMETSAT) will primarily be using dedicated WAN services. GEANT/DANTE based networks will be considered where feasible and appropriate.

3.10 Using multicast capability on terrestrial networks has been tested and is planned to be used on the RMDCN. It was noted that this particular application requires predefined routing streams and that there is no dynamic addressing available meaning it can only be used for known distribution lists. Furthermore, this application requires guaranteed bandwidth to be set aside to ensure bit streams are not caught up on the way. Thus, it is expected that RMDCN recipients of that multicast stream will require a reserved bandwidth of around one to one and a half megabits per second. The meeting noted that to reduce impact of transmission errors and loss of data and products, EUMETCAST uses multi-bit redundancy to help recipients manage lost bits in transmission. That is, every byte carries some information about previous bytes so that errors can be self corrected. It was noted that the above multicast requirements are specific for EUMETSATs multicast application. Other multicast applications may have different requirements.
Discussions

3.11 The chair led a discussion on the proposed workshop to be held at WMO around mid 2012 to inform Members about the RMDCN. Mr. Giraud suggested that the WMO letter to the PRs advising them of the RMDCN contract renewal could also be used to invite them or at least announce that a workshop will take place. Ms. Weger noted the need to define what is intended at the workshop. The meeting noted that the equivalent workshop in Geneva in 2005 was just prior to the 2007 migration and was well attended and that it was organized after the agreement to proceed with the ITT but before the contract was signed. The meeting considered around March or April 2012 would be optimum given other commitments to the process and suggested a two full days of workshop, possibly in the second half of April. There was discussion on how to capture the special needs of GISCs for the RMDCN to be included in the ITT. It was agreed to ask GISCs to fill in the questionnaire provided to participants in the ECMWF TAC subgroup meeting. ECMWF will update the questionnaire and provide the link to the WMO secretariat and request GISCs (through the ET-WISC) to fill it in. This must be done soon, preferably before the end of July.

4 ECMWF process for ITT and involvement of WMO community (RMDCN TT)

4.1 Ms. Weger introduced the ITT process. ECMWF will set up a tender evaluation board. This will assess the requirements from groups such as the RMDCN TT and prepare the documents for the ITT. She noted that for large contracts, ECMWF must have council authorization for the procurement and the signature of any resulting contract. This requires the ECMWF TAC to review plans and to provide council with views on the process.  As reported under paragraph 3.5, the ECMWF Technical Advisory Committee established a subgroup in 2010 to assist ECMWF with the definition of requirements for the future provision of a managed data network for the RMDCN, including their relationship to use of the Internet; to review the procurement process and the project schedule; and to comment on the draft contract. The TAC subgroup on the RMDCN which has started its work in spring 2011, considering  the requirements for the next-generation RMDCN in 2011, reports to the ECMWF TAC.  Following the procurement, a contract would be signed subject to authorization by the ECWMF Council.
4.2 The ECMWF member states are integrated into the process. The chair suggested that to be as transparent as possible, it would be good to have one or two countries from outside of the ECMWF community to follow the procurement process and know why certain choices are made. For example, why a chosen provider may not be able to provide access to a particular country. ECMWF added that that it would be good if some countries outside the ECMWF community were nominated as focal points for ECMWF to approach during the process. Noting that Russia has been collectively building relationships with several small countries and given that many of the smaller countries are now cooperating members of ECMWF, the meeting agreed initial countries to approach are Russia and South Africa. Ms. Weger advised to keep in mind that the ITT process is confidential so the role of these people will not be to devolve information from the procurement process, but to reassure the community that it was a sound process and the decision was a suitable one. The WMO secretariat will contact both South Africa and Russia to ask if they can provide a contact point to take on this role. It is hoped that ECMWF can be informed of this by October 2011. ECMWF highlighted that the funding for participation of experts for the last ITT was not met by ECMWF and that the experts had to find their own funding or be sponsored by WMO.

Contract and accession agreement

4.3 Ms. Weger advised that ECMWF can sign a contract on behalf of its member states and co-operating states, even if the invoices are to paid directly by the countries. However, ECMWF cannot take responsibility for countries that are not member states or co-operating states. It is expected that the new contract setup will be similar to the existing setup with ECMWF signing for its members and co-operating states (if they so wish), and other countries will have to sign an accession agreement to participate. The plan is that together with the invitation to tender, ECMWF will publish an draft contract agreement which can be used as a framework during contract discussions. This will allow for negotiation with the tenderers, and the negotiated contracts will be the bases for ECMWF council to authorize the ECMWF Director-General to sign the contract with the provider. ECMWF will want the countries to sign their accession agreements as soon as possible afterwards so the next phase of the ITT process (migration) can progress smoothly.
4.4 Noting a clear timeline will be made available at the workshop in northern hemisphere spring 2012, it is expected that all countries will get copy of the accession agreement towards the end of 2012 so they can review it and provide feedback. ECMWF advised that the accession agreement will be a template and that the acceding party and the network provider may negotiate changes to their own version, e.g. billing and administration procedures. Normally the template should be such that the countries can sign it without major changes.
4.5 ECMWF advised that it envisages that the contract should be signed in end of 2012 with the migration to a new network provider starting mid 2013.

5 Membership RMDCN Operation Committee (ROC)

5.1 The first meeting of the RMDCN TT in 2010 reviewed the Terms Of Reference for the ROC and agreed to a list of members of the ROC (See Annex 3). Now that the RMDCN is in the process of the new procurement it is necessary to refine and confirm the membership. Furthermore, it was agreed that during the migration process, membership of the ROC will not change. The proposed list of members is in item 2.5 of last RMDCN TT meeting report
. It is as follows:

· ECMWF chair and secretariat

· Experts from RA VI GISCs (4)

· Experts form RA VI DCPCs (3)

· Experts from other GISCs (rolling basis for 2 years)

· WMO secretariat

· Chair of RMDCN TT

5.2 The meeting considered the distribution of countries in the current membership representing WIS centres and agreed on the following representatives:

· Experts from RA VI GISCs (Germany, France, UK and Russia)

· Experts from RA VI DCPCs (Austria, EUMETSAT and Italy)

· Experts from RA VI NCs (Sweden and Bulgaria)

· Experts from 3 non-RA VI GISCs. 
The meeting noted that non-RA VI GISCs connected to the RMDCN are Australia, China, India, Japan, Korea, Morocco, South Africa and USA. In addition Brazil, Iran and Saudi Arabia are not connected yet. It noted that the RA VI WIS centres listed are already members of the ROC and that China has had a significant contribution to date. It agreed that the representative GISCs should each be from a different region and should be connected to the RMDCN. It was agreed that China should be invited to participate in the ROC along with Japan and the USA. Australia and Morocco will be invited if the other centres are unable to accept the invitation. It requested the WMO secretariat  to send invitations to non RA VI GISCs accordingly.

5.3 Meeting agreed that GISC rotation should not start until after the migration is completed.

6 Next Meeting.

6.1 Tentatively April 2012 collocated with ROC and following the RMDCN Migration workshop.

7 Other business

7.1 The meeting noted that there will be an RA VI workshop on WIS in Sophia from the 1st to 3rd November 2011. It agreed that ECMWF should participate in the meeting and provide an introduction and information to participants on the RMDCN migration. 

8 Review of Action Items

8.1 Prepare list of countries to be connected to the RMDCN and priorities (Mandatory, Highly Desirable, Desirable, …)  [ECMWF]

8.2 Prepare table including site type and bandwidth options for countries [ECMWF]

8.3 Keep the community (RMDCN members and potential members) informed of the process and set-up communication structure [ECMWF, WMO]

8.4 Verify with RA-VI RTHs the need for connection outside RA-VI [ECMWF]

8.5 Send letters to PRs of RMDCN members (to inform them about what is happening) 
- For connected countries, the letter should seek for a commitment to the connection to the new network 
- For RA-VI countries not connected yet, the letter should ask for information on their intention to be connected in 3, 5, … years
- The letter should note that charges for the new RMDCN network may be higher than the current charges for the same configuration for some countries
- The letter should inform PRs about the RMDCN workshop in April 2012
- Letter should include request to update contact points – focal and operational
[WMO]

8.6 Organize 2-day workshop on RMDCN in Geneva in April 2012
- RMDCN TT and ROC should be collocated and follow workshop
[ECMWF, TT Chair and WMO]

8.7 Prepare introduction letter and send requirement questionnaire to all GISCs that were not involved in ECMWF TAC sub-group 
- Introduction material to be provide by ECMWF
[WMO, TT chair, ECMWF]

8.8 Define list of sites that could participate to the pilot phase of the “accelerated incremental migration”
[ECMWF]

8.9 Define presentations for RA-VI workshop in November 
[ECMWF]

8.10 Request South Africa and Russia to act as expert contact points for ECMWF during procurement process as and when required by ECMWF
[WMO]

8.11 Inform/Request US about their participation to the ROC. Should they decline, send request to Australia and then Morocco
[WMO]

8.12 Modify ROC membership definition for GISC outside RA-VI
[TT chair]

8.13 Inform ROC member outside RA-VI that the rotation process will start after the roll-out of the new RMDCN
[TT-Chair]
8.14 Communicate ROC composition to affected countries and ask countries for nominations 
[WMO Sec.]

9 Meeting closed

Annex 1

LIST OF PARTICIPANTS

	Matteo Dell’Acqua
	France, Chairman, RMDCN-Task Team

	Svetoslav Christov
	Bulgaria

	Zhao Licheng
	China

	Josiani Thalamy (Ms)
	France

	Ilona Glaser (Ms)
	Germany

	
	

	Roar Skålin
Mattias Andersson
	Norway

Sweden

	Chris Little
	United Kingdom

	Steve Foreman
	United Kingdom

	
	

	
	

	Yves Buhler
	EUMETSAT

	
	

	Isabella Weger (Ms)
	ECMWF

	Remy Giraud
	ECMWF

	Tony Bakker
	ECMWF

	
	

	David Thomas 
	W  WMO Secretariat


Annex 2

RA VI WORKING GROUP ON TECHNOLOGY DEVELOPMENT AND IMPLEMENTATION

RMDCN TASK TEAM

DRAFT TERMS OF REFERENCE
1. To review the matters related to the operation of the RMDCN,

2. To ensure coordination between all RA-VI Member countries and other Members connected to the RMDCN,

3. To maintain close coordination with the TT on WIS Development and Implementation,

4. To make proposals for upgrading the capacities of the RMDCN considering the future implementation and operation of the WIS and the impact of the future GISCs and DCPCs on the performance of the network

5. To liaise with the CBS-OPAG-ISS,

6. To prepare in collaboration with ECMWF possible changes in the RMDCN, including the preparation of a new procurement for the RMDCN

7. To assist the RA-VI Member countries in joining the RMDCN and implementing their connection.

8. To review the TORs of the RMDCN Operation Committee (ROC) and its membership taking into account the current RMDCN configuration and its future.

MEMBERSHIP

Matteo Dell’Acqua (France) 


Chair

Hans Janßen (Germany)


Representing potential RA VI GISCs

Leonid Bezrouk (Russian Federation)




Steve Foreman (United Kingdom)




Giuseppe Leonforte (Italy)


Representing potential DCPCs

Klas Linne (Sweden)






Isabella Weger (ECMWF)





Yves Buhler (EUMETSAT)





Mariana Grueva (Bulgaria)


Representing potential NCs

Roar Skålin (Norway)

Zhao Licheng (China)



Representing potential GISCs outside RA VI

Teruko Manabe (Japan)
Note: Klas Linne (Sweden) and Mariana Grueva (Bulgaria) retired at the beginning of 2011 and were replaced by Mattias Andersson (Sweden) and Svetoslav Christov (Bulgaria) 

Annex 3

Membership and Terms of Reference of the RMDCN Operation Committee (ROC)

The Terms of Reference of the RMDCN Operation Committee (ROC) and its membership taking into account the current and future RMDCN configurations. (Agreed RMDCN TT, Prague, May 2010

The agreed ToRs are as follows:

· To monitor the operation of the RMDCN

· To control the interfaces with the GTS

· To investigate options to improve the reliability, security  and performance of the network

· To assist in the implementation of connection to the RMDCN

· To assist RMDCN members in the event of migration 

· To review the performance and the evolution of the RMDCN and make proposal to the TT to improve the RMDCN

· To assist the TT with possible changes in the RMDCN 

· To review technologies and make proposal to the TT to improve the RMDCN

· To report to the TT on the operation of the RMDCN and propose options to improve it

The agreed composition of ROC is as follows:

· ECMWF ( Chair and Secretariat)

· Experts from all RA-VI GISCs  participating in the RMDCN (4)

· Experts from RA-VI DCPCs participating in the RMDCN (max of 3)

· Experts from RA-VI NCs participating in the RMDCN (2)

· Experts from 3 GISCs  (different Regions)  outside Ra-VI participating in the RMDCN on a rolling basis every 2-years

· WMO Secretariat

· Chair of RMDCN TT

The following principles were also agreed:

· Each country can have only one representative

· Meeting in general annually  and more if appropriate

· The chair can invite expert from RMDCN centres

�  Letter to be sent to the countries that are currently connected to the RMDCN and the remaining RA VI NMCs.


� Final Report of RMDCN/ROC meeting. Prague. May 2010. �HYPERLINK "http://www.wmo.int/pages/prog/www/ISS/Meetings/RMDCN-TT_Prague2010/documents/FReport_Prague.doc"�http://www.wmo.int/pages/prog/www/ISS/Meetings/RMDCN-TT_Prague2010/documents/FReport_Prague.doc� 






