	World Meteorological Organization
	
	RA-II/WG-IOS/WIS-1/Doc. 5.1

	RA II WORKING GROUP ON WMO INTEGRATED OBSERVING SYSTEM AND WMO INFORMATION SYSTEM (RA-II/WG-IOS/WIS)
	
	Submitted by:
	Coordinator

	
	
	Date:
	25.XI.2011

	FIRST SESSION

SEOUL, REPUBLIC OF KOREA 

30 NOVEMBER - 7 DECEMBER 2011
	
	Original Language: 
	English

	
	
	Agenda Item:
	5.1


REGIONAL ASPECTS OF WIS, 

INCLUDING REPORTS BY COORDINATOR AND THEME LEADERS
SUMMARY
	ADDITIONAL FINANCIAL IMPLICATION:

None

ISSUES TO BE DISCUSSED:

This document presents the status, plans and proposals on Regional implementation of WIS based on reports by Theme Leaders and analysis by Coordinator.
DECISIONS/ACTIONS REQUIRED:

The session will be invited to review the reports and to consider the proposals for Regional WIS implementation.
REFERENCES:

1. Abridged Final report of the Sixteenth Congress (Geneva, May-June 2011); 
2. Final report of 5th Technical Conference on Management of NMHSs in RA II (Daegu, Nov/Dec 2010,);
3. RA-II/WG-IOS/WIS-1/Rep.5.1(1): Report by Theme Leader in Data Communication Techniques and Structure
4. RA-II/WG-IOS/WIS-1/Rep.5.1(2): Report by Theme Leader in Data Representation and Metadata
5. RA-II/WG-IOS/WIS-1/Rep.5.1(3): Report by Theme Leader in WIS-GTS Operations, including Early Warning
6. RA-II/WG-IOS/WIS-1/Rep.5.1(4): Report by Theme Leader in Climate Data Management/Data Rescue
7. RA-II/WG-IOS/WIS-1/Rep.5.1(5): Report by Theme Leader in IGDDS
8. RA-II/WG-IOS/WIS-1/Rep.5.1(6): Report by Theme Leader in Regional WIS Requirements
9. RA-II/WG-IOS/WIS-1/Rep.5.1(7): Analysis and proposals for WIS progress in RA II by Coordinator 
CONTENT OF DOCUMENT:

Appendices for inclusion in the Final Report:

A. Draft text for inclusion in the General Summary of the Report of the RA-II/WG-IOS/WIS-1
Appendix for Information:

B. RA-II/WG-IOS/WIS-1/Inf.5.1: Background Information to Review Regional Aspects of WIS



DRAFT TEXT FOR INCLUSION IN THE GENERAL SUMMARY OF THE RA-II/WG-IOS/WIS-1

5.1
Regional aspects of WIS, including reports by Coordinator and Theme Leaders (Agenda item 5.1)

5.1.1
Data Communication Techniques and Structure
5.1.1.1

Mr Azmat Hayat KHAN (Pakistan), Theme Leader in Data Communication Techniques and Structure, reported …
5.1.1.2

(The following paragraphs summarize major issues from the report) 
…
5.1.2
Data Representation and Metadata
5.1.2.1

Ms Jitsuko HASEGAWA (Japan), Theme Leader in Data Representation and Metadata, reported a summary of a survey on migration status of RA II members as of October 1-15, 2011.  In this period, RTH Tokyo received at least one report of surface synoptic observation reports in BUFR form from 53 % of observation stations in RA-II registered as a part of RBSN (TAC form from 94 %), and upper air sounding reports in BUFR format from 39 % of registered stations (TAC form from 90 %).  Four BUFR reports equivalent to PILOT were received by RTH Tokyo in the monitoring period this year, while TAC bulletins were received from 18 stations.
5.1.2.2

Based on the report, the meeting noted main findings of the survey, including 1) the obstacle in migration to TDCF such as difficulty in incorporating conversion software into existing systems as well as telecommunication facilities to exchange binary files, 2) a lack of attention to migration status of reports other than surface observation and upper-air sounding, 3) the necessity to enhance monitoring of migration status, with possible refinements of Special MTN Monitoring scope and practices in cooperation with the operators of WWW monitoring, 4) the expectation for further discussion over the real benefits of TDCF observation data to core users, such as numerical weather prediction and climate re-analysis.
5.1.2.3

In response to the request of the RA II theme leader, eight RA II member countries kindly shared their status, plans and challenges on this matter.  The inputs are summarized below:

Hong Kong, China has already started the migration of SYNOP, TEMP, SHIP, PILOT, CLIMAT, AMDAR, RADOB and Wind profiler.
Iran is planning to start disseminating BUFR reports in early December, 2011.

Macao, China has started parallel dissemination of TAC and BUFR for SYNOP and CLIMAT in November 2010, while decoding incoming BUFR reports into the operational database.

Nepal is trying to solve issues in dealing with binary files through its TCP/IP connections in collaboration with nearby RTHs. It committed to the TDCF migration, including staff trainings and preparation for necessary software.

Pakistan is finalizing development of software for coding BUFR messages of TEMP and PILOT. 

Russian Federation plans to start dissemination BUFR reports:

· surface synoptic observations from RTHs Novosibirsk and Khabarovsk in TM 307086 to report dangerous phenomena as well as those issued by Mongolia

· upper-air soundings will be next year in TM 309052

Two main obstacles in migration in Russian Federation are communication facilities and optimized allocation of data collection and encoding software to observation stations and local data collection centres.  BUFR data available is insufficient for data assimilation purposes required by global NWP system, while decoding BUFR data as such has not been found as a major difficulty.

Thailand is checking its TAC-BUFR conversion software and the dissemination of BUFR format reports is planned to start in December 2011 together with reports issued by Cambodia.

Uzbekistan is not producing and disseminating TDCF reports and does not have a nearest future plan to start and seeking the possibility of WMO’s support in the framework of Voluntary Cooperation Programme.

5.1.2.4

The theme leader reported outcomes of the third meeting of the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) held in Melbourne from 20-23, September 2011.  The meeting noted the important outcomes related to the migration to TDCF, including 1) arrangements for BUFR messages converted from TAC by a converting centre, 2) instructional materials for TAC/BUFR conversion useful to RTHs that provide conversion function for centres in their responsibility area.

5.1.2.5

The theme leader reported the status of discussion over TDCF migration of operational aeronautical meteorological information.  EUROCONTROL, on behalf of the aviation industry, presented a new aviation data management scheme, which consists of three levels: Logical Data Model, Physical Data Model(s) and Metadata profile(s).  They also mentioned that the current physical representation of aviation data (METAR/SPECI/TAF/SIGMET) will be replaced by XML/GML and showed tentative schedule for the migration.  The role of WMO would be to manage and evolve the formats used for the physical formatting in response to requirements coming from ICAO.  The Management Group of the Commission for Basic Systems organized a new Task Team on Aviation XML to look after the physical layer of aviation data in the new XML/GML format.  The meeting agreed that 1) it is expected that outcomes of the task team are feed back to RA-II community in a timely manner, and 2) it is recommended that RA-II members suspend migration of Category 3: aviation data (METAR/SPECI/TAF) to BUFR so that they can avoid confusion involved in migration among three data formats of TAC, BUFR and proposed XML/GML by ICAO, though the Commission for Basic Systems has not officially withdrawn its migration plan of aviation data to BUFR.
5.1.3
WIS-GTS Operations, including Early Warning

5.1.3.1

Mr Naresh Kumar PANGASA (India), Theme Leader in Data Representation and Metadata, reported …

5.1.3.2

(The following paragraphs summarize major issues from the report) 

…

5.1.4
Climate Data Management/Data Rescue

5.1.4.1

Dr Vladislav SHAYMARDANOV (Russian Federation), Theme Leader in Climate Data Management/Data Rescue, reported …

5.1.4.2

(The following paragraphs summarize major issues from the report) 

…

5.1.5
IGDDS and related Satellite Programmes
5.1.5.1

Ms WANG Chunfang (China), Theme Leader in IGDDS, reported …

5.1.5.2

(The following paragraphs summarize major issues from the report) 

…

5.1.6
Regional WIS Requirements
5.1.6.1

Ms LI Xiang (China), Theme Leader in Regional WIS Requirements, reported …

5.1.6.2

(The following paragraphs summarize major issues from the report) 

…

5.1.7
Analysis and proposals for WIS progress in RA II
5.1.7.1

Mr Hiroyuki ICHIJO (Japan), Coordinator of the Sub-Group on WMO Information System (SG-WIS) within WG-IOS/WIS, presented the results of analysis of Regional progress in Regional Meteorological Telecommunication Network (RMTN) and the VPN Pilot Project in RAs II and V.

5.1.7.2

In the light of the analysis, he proposed specific issues practically-inclined.  The session agreed on the proposals and recommended that:

(1)
The necessary conditions for an RMTN circuit should be defined as:

(a) a sustainable operational circuit to exchange mainly WWW data on a real-time basis; and

(b) both end centres agree on registration as an RMTN circuit.

(2)
Regional requirement of minimum GTS bandwidth required as a RMTN circuit should be raised from 9600bps to 64kbps to meet the performance requirements of an “All Hazards Network” of 2 minutes end-to-end within WIS.

Appropriate target GTS bandwidths should be defined at the next step considering requirements on operational data exchange of NWP and satellite products.

(3)
The migration to TCP/IP should be removed from high-prioritized Regional strategies.
(4)
All RTHs should restudy feasibility of migration from costly leased circuits to cost-effective circuits by using cloud based services such as IP-VPN with MPLS before introducing a facile way of the Internet use.  In case of use of the Internet for an RMTN circuit as the very end solution, VPN techniques such as IPsec should be implemented in the circuit.

(5)
Along with Regional WIS implementation, RMTN will evolve into Area Meteorological Data Communication Networks (AMDCNs).   RA II Members should consider appropriate evolution processes and procedures keeping the following principles and technical requirements in mind. 

(a)  Principles
·   Individual improvement to resolve shortcomings in the current GTS must be continued by centers concerned in cooperation with responsible RTHs. 

·   New techniques, procedures and equipments must be introduced in consideration of operational sustainability without any interruption.

·   Each GISC must lead strategic evolution towards AMDCNs in cooperation with DCPCs and NCs in their responsible area.

·   Each NC or DCPC should have a permanent connection with a principal GISC and a connection mainly for backup with an associated GISC if possible.  

(b)  Technical requirements

·   Acceptable delay-time for urgent information should be clarified in order to arrange message routing and priority handling by Message Switching Systems at all GTS centers.

·   Appropriate target AMDCN bandwidths should be defined considering future-oriented data exchange of NWP, radar and satellite products and so on.
·   Cost-effective and secure network services should be principally used for AMDCN with supplementary use of the Internet VPN.
·   Future-oriented flexibility should be considered in evolutional implementation, e.g. migration from IPver4 to IPver6, and from uni-cast to multi-cast.
(6)
Considering necessity of further development and more expertise in WIS technologies in the Regions, the VPN Pilot Project in RAs II and V should be reformed focusing on WIS applications in a more straightforward manner.  The Coordinator should facilitate development of the reforming plan in collaboration with the leading centres in RAs II and V.
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1.  Considerable factors from CBS-Ext.(10)
The Extraordinary Session of the Commission for Basic Systems was held in Windhoek, Namibia from 17 to 24 Nov 2010.  There were lots of consequences of discussion and recommendations.  Considerable factors are as follows:

·   With the progress on the Improved Main Telecommunication Network (IMTN) with the merging of the two IMTN clouds, the IMTN project is now completed. The migration to IP was almost complete. The Commission recommended that X.25 technology be considered obsolete and requested the Secretariat to remove references to the X.25 from the GTS Manual and Guidelines.
·   The MTN cloud can now include the core network of WIS connecting all GISCs as well as being a major component of AMDCNs. To ensure the performance requirements of an “All Hazards Network” of 2 minutes end-to-end within WIS, all GISCs must utilize the any-to-any connectivity of the WIS Core Network to send warnings from their AMDCN to all other GISCs. The Commission also noted the findings on the linear relationship between network bandwidth required for GISCs and the number of GISCs, which results from the required all-to-all connectivity of GISCs. It recommended that centres considering offering to be a GISC take into account this overhead, and that when considering adding a new GISC to WIS, this linear relationship of overheads to existing GISCs be taken into account relative to the benefits of inclusion of a new GISC to WIS. The commission recommended that regional associations take note of the potential cost to all GISCs related to the numbers of GISCs and review their regional requirements accordingly.
·   The commission noted the satellite distribution services are an important component of WIS. 
Migration to Table Driven Code Forms (TDCF)
·   The Commission agreed on the deadline of November 2014 to stop the parallel distribution of TAC and TDCF data for the category 1 as well as the category 2 (satellite observations) and 4 (marine data). After November 2014, the TAC may be used only for the exchange of data between two NMHS under bilateral agreement. 
·   The Commission invited the WMO Members operating an RTH to consider contributing to facilitate the migration, in particular that their RTH:
(a)   Facilitate the step-by-step migration by assisting in the definition of ad hoc arrangements between zones of responsibility of RTHs, and by monitoring the exchange of TDCF bulletins and reports on the GTS;
(b)   Convert TAC data into TDCF data when an associated NMC is still not in a position to send TDCF data and the parallel distribution of TAC and TDCF data has ceased;
(c)   Convert TDCF data into TAC data if an associated NMC still needs to receive TAC data and the parallel distribution of TAC and TDCF data has ceased.

Operational Information Service related to ISS

·   The Commission noted the proposed migration plan for transition from the catalogue of meteorological bulletins (Volume C1) to WIS DAR metadata catalogue. The transition plan indicates that RTHs will continue to maintain Volume C1 using existing procedures in parallel with providing updates to the WIS DAR metadata catalogue. Volume C1 will be considered the primary source of this information until 2015. The expectation is that the manual collation of amendments for Volume C1 will gradually disappear during the period 2011‑2015. 
Metadata development and implementation

·   The Commission noted the revision timescales for ISO19115 Geographic Information - Metadata: a Draft International Standard (DIS) is expected in 2011, with final publication of ISO19115:2012 in 2012. The WMO Core Profile v2.0 (the next major release) is expected to incorporate a move to ISO19115:2012 and harmonization with JCOMM/Marine and Hydrology metadata profiles.
GISC and DCPC demonstration process

·   Noting the responsibility of the GISCs in the coordination of a WIS telecommunication infrastructure that can meet the requirements for information exchange of WIS centres located in their areas of responsibility, the Commission recommended to invite the GISCs to start defining proposals for Area Meteorological Data Communication Networks (AMDCNs) and requested the ET-GDDP to verify that all WIS centres are included in the AMDCNs and that where there is an overlap between the proposals, each GISC must clarify if they are to be a centre’s principal GISC or an associated GISC.
Regulatory documentation on the WIS
·   The Commission reviewed and endorsed the draft amendments to the Technical Regulations, Volume I – General Meteorological Standards and Recommended Practices, Section A.3, and adopted Recommendation 4.3/4 (CBS‑Ext.(10)), Amendments to the Technical Regulations (WMO-No. 49), Volume I – General Meteorological Standards and Recommended Practices, Section A.3.
·   The Commission agreed that, at this stage, the Manual on WIS complement the Manual on the GTS (WMO-No. 386). Eventually, the Manual on WIS should update and integrate the content of the current Manual on the GTS.
Future priorities for WIS implementation, Capacity Building
·   It encouraged Members to continue to support the WIS Trust Fund and to maintain in-kind contributions and secondments to support WIS implementation.
·   The full implementation of WIS by all Members will be a longer term endeavour. The Commission noted that the priority of WIS has moved from development to capacity building, especially those activities aimed at developing and least developed countries. It encouraged Members to interact with the standards bodies to ensure those standards on which WIS interoperability is based, better meet the WMO community’s needs.
2.  The outcome of 5th Technical Conference in Asia
The 5th Technical Conference on Management of Meteorological and Hydrological Services in Asia was held in Daegu, Republic of Korea, from 29 Nov to 3 Dec 2010.  The outcome of the deliberation in the Conference should be considered as a baseline factor of Regional WIS aspects.   Extraction concerned from the final report is as follows: 
·   Mr H. Ichijo (Japan), Coordinator of the Sub-Group on WMO Information System (SG-WIS) within WG-IOS/WIS, after introducing WIS, presented the progress on the implementation in RA II, documentation, and WIS support activities including the WIS VPN Pilot Project in RAs II/V and capacity building, and GISC/DCPC Designation Process.  Noting that there are still centres isolated from GTS, the Conference requested responsible RTHs to facilitate the establishment of the GTS links concerned.
·   In his presentation, Dr J.-G. Won (Republic of Korea) introduced KMA’s standardization program of domestic observation network in Republic of Korea regarding the methodology of measurement, data quality management, and data exchange, which is the basis of the WIGOS demonstration project in RA II.  He stressed the importance of inter-comparison activities for improving data quality of the conventional in situ and the state-of-the-art remote sensing measurement.  In this regard KMA's activities and plans for operating the standard observatories supporting the WIGOS were presented, which were submitted as candidates for WMO CIMO Lead Centre and Test Bed.
·   The conference agreed and recommended the following: 

(a)   WG-WIS/WIGOS would collect and summarize Regional requirements on:

(i)  required GTS bandwidth considering operational data exchange of NWP and satellite products;
(ii)  acceptable delay-time for urgent information such as tsunami warning messages; and
(iii)   capacity building activities such as metadata workshops and training on TDCF migration;
(b)   More guidance for observation technology and data management methodology need to be produced through the enhanced regional inter-comparison as the WIGOS Vision calls for an integrated, coordinated and comprehensive future observing system;
(c) 
 More regional observation inter-comparison campaigns should be organized to support the WIGOS;
(d)   The increased data exchange and the enhanced utilization based on the WIS shall support the evolution of WIGOS from ‘Test of Concept Phase (2007-2011)’ to ‘Implementation Phase (2012-2015)’.

3.  Sixteenth Congress decision
Global Telecommunication System (GTS)
· 
It was concerned that serious shortcomings still existed in some WMO Regions. Congress emphasized the importance of continued improvement of the regional component of the GTS to underpin the meteorological services of each Member, as well as to enable the implementation of WIS and WIGOS, and other new initiatives of WMO, such as the Global Framework for Climate Services (GFCS). It urged Members and regional associations to sustain their commitment in this effort and to take effective actions to modernize their national and regional data-collection systems, especially to get as many NMCs as possible connected to the GTS. It encouraged the Secretary-General to focus on improvement of the GTS, especially in developing and least developed countries, when implementing capacity building and disaster risk reduction actions for the next financial period.
· 
Congress recalled that CBS had agreed that the IMTN, now connecting the main RTHs of the GTS, will form the core network of WIS providing any-to-any connectivity among all GISCs. It also recalled that CBS had defined the network connecting Data Collection or Production Centres (DCPCs) and National Centres (NCs) to each GISC as the GISC's Area Meteorological Data Communication Network (AMDCN). Each GISC will take a leading role in ensuring the effectiveness of its AMDCN so that each connected centre can take advantage of more reliable, cost-effective and sustainable managed data communication networks. Congress noted that this new two-level network structure incorporating the GTS will enable further optimization of operational arrangements for global and regional data exchange, especially improving the timeliness of end-to-end delivery of warning messages..
·  
Congress requested CBS to further refine the new structure of GTS, and to pursue a smooth evolution of networks and related applications, such as Automated Message Switching Systems, from the current point-to-point topology to the two-level managed data communication network service architecture. In particular, Congress requested CBS to further explore the potential efficiencies from multicast and related services available in the new architecture. Congress noted that innovative administrative and financial arrangements and partnership were required to share and take full benefit from those new network services, and invited NMHSs to work with their associated GISC and to be as flexible as possible in that regard, taking account of respective national policies.
· 
 Congress noted that the Internet had continued to play an increasingly important role for access to and delivery of a wide-range of data and products and as a complement to dedicated circuits for the GTS, with particular importance for smaller NMHSs. Congress recalled the complementary role of the GTS dedicated circuits, GTS circuits implemented across the Internet and of the Internet itself to meet the various operational and other needs and to ensure overall robustness of the system. It welcomed CBS's effort in updating the technical guidance for the efficient use of the Internet with minimized operational and security risks. Congress emphasized that as the Internet is necessary for the WIS information Discovery, Access and Retrieval (DAR) service, it is essential that the Internet guidance developed by CBS reflect the new WIS functionality and should include recommended practices for user authentication and authorization.  Noting the risks associated with the Internet usage, Congress requested CBS to pay particular attention to internet security and continue to review and update related practices, procedures and guidelines. The Congress approved the relevant CBS recommendation for amendments to the Manual on the Global Telecommunication System (see draft Resolution 3.1.2/1 (Cg-XVI)).

Climate Data Management

· 
Congress recognized the need to consolidate the ongoing WCDMP work in developing climate data management systems (CDMSs) and facilitating regional data initiatives, such as the Mediterranean Data Rescue initiative (MEDARE) and related data services portal. It requested CBS to develop an effective and focussed working mechanism with WCP and CCl to achieve modern, robust and inter-operable data management systems and to investigate the potential for MEDARE and similar initiatives to be incorporated within the WIS architecture, e.g DCPCs.

Designation of WIS centres

· 
Congress noted with appreciation that the regional WIS training workshops successfully hosted by Japan and China provided practical information on the new information system to many Asian countries. Congress stressed the necessity of more capacity development projects for WIS National Centres in developing countries, and the promotion of the use of WIS, together with WIGOS. Congress felt that the area of responsibility of each RA II GISC should be officially agreed upon at the next session of RA II, now scheduled in 2012. However, to allow the Members of RA II to benefit from the new system before this, Congress encouraged RA II to initiate the coordination and consultations as a tentative solution so that 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.
· 
Congress noted with satisfaction the significant progress achieved by Members in implementing WIS. It recalled that 18 Members/organizations entered into the first round of the demonstration process for a total of 13 GISCs and 56 DCPCs. It expressed its appreciation to those Members who have already enabled WIS functionalities and demonstrated these abilities to the sixty-second session of the Executive Council and CBS-Ext.(10). It noted that some of these centres had been in pre-operational mode since May 2010. It accepted the recommendation by CBS on the designation of the initial set of WIS centres, and adopted Resolution 11.4/1 (Cg-XVI). Congress requested that after the initial designation of WIS centres, further designation will be performed by EC through the review of the Manual on WIS.
Annex to Resolution 11.4/1 (Cg-XVI)
This Annex lists those centres that CBS recommended should receive designation as a WMO Information System (WIS) Centre.

Table 1: Centres that have been endorsed by CBS-Ext.(10) for the role of Global Information System Centre (GISC) of the WIS as satisfying the pre-operational compliance requirements

	Centre
	Proposed Role

	Beijing, China
	GISC

	Offenbach, Germany
	GISC

	Tokyo, Japan
	GISC


Table 2: Centres that have been endorsed by CBS-Ext.(10) for the role of Data Collection and Production Centre (DCPC) of the WIS as satisfying the pre-operational compliance requirements

	Centre
	Proposed Role

	Beijing, China (RTH)
	1 DCPC

	Offenbach, Germany

(RTH, RSMC, RCC, GPCC)
	4 DCPCs

	Tokyo, Japan

(RTH, WDC-GHG, Satellite Centre, RSMCs, RCC, GPC)
	8 DCPCs

	ECMWF
	1 DCPC

	EUMETSAT
	1 DCPC


Table 3: Centres that have been endorsed by CBS Management Group after CBS-Ext.(10) as satisfying the pre-operational compliance requirements

	Centre
	Proposed Role

	
	

	Toulouse, France (VAAC, RTH, RSMC, Regional NWP support, RCC, GPC/LRF)
	GISC, 6 DCPCs

	Exeter, UK (WAFC, VAAC, Specialized Ocean/Wave Centre, RTH, RSMCs, Marine Observations Centre, GPC/LRF)
	GISC, 6 DCPCs

	Oslo, Norway (ADC)
	DCPC

	Hong Kong, China (WWIS)
	DCPC

	Bremerhaven, Germany (WRMC)
	DCPC

	Hamburg, Germany (WDCC, GCC)
	2 DCPCs

	Oberpfaffenhofen, Germany (WDC-RSAT)
	DCPC

	Lindenberg, Germany (GRUAN-LC)
	DCPC

	Koblenz, Germany (GRDC)
	DCPC

	
	


Table 4: Centres that have registered to be considered for the role of GISC and/or DCPC of the WIS, but for which the demonstration of pre-operational compliance requirements had not been completed at the time of submitting papers to Sixteenth Congress.

	Centre
	Proposed Role

	Asheville, USA (GOSIC)
	DCPC

	Beijing, China (NSMC, NCC, RSMCs)
	DCPCs

	Belgrade, Serbia (RCC)
	DCPC

	Boulder, USA (NCAR)
	DCPC

	Brasilia, Brazil
	GISC

	De Bilt, Netherlands (Satellite Centre, RCC)
	DCPCs

	Delhi, India
	GISC, DCPCs

	
	

	
	

	Jeddah, Saudi Arabia
	GISC

	Khabarovsk, Russian Federation
	DCPC

	La Reunion, France (RSMC)
	DCPC

	Casablanca, Morocco
	GISC

	Melbourne, Australia
	GISC, DCPCs

	Montreal, Canada
	DCPC

	Moscow, Russian Federation
	GISC, DCPCs

	Novosibirsk, Russian Federation
	DCPC

	Obninsk, Russian Federation
	DCPCs

	Oslo, Norway (NILU)
	DCPC

	Prague, Czech Republic
	DCPC

	Pretoria, South Africa
	GISC

	Rome, Italy
	DCPCs

	St. Petersburg, Russian Federation
	DCPCs

	Seoul, Republic of Korea
	GISC, DCPCs

	Sodankylä, Finland
	DCPC

	Sofia, Bulgaria
	DCPC

	Norrköping, Sweden
	DCPCs

	Tehran, Islamic republic of Iran
	GISC

	
	

	Washington D.C., USA
	GISC, DCPCs

	Zagreb, Croatia (Marine Meteorological Centre – Split)
	DCPC





























