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	Summary and Purpose of Document
This document provides information on the activities carried out within OPAG-IOS since the fifth session of CBS MG.



ACTION PROPOSED


The MG is invited to consider the above information, review and endorse appropriate proposals and recommendations elaborated by ET sessions and other meetings.

References:
1.
The final report of CBS-XIII (St.- Petersburg, 23 February-3 March 2005)

2. The final report of CBS MG-5 (Geneva, 26 –29 April 2005)

DISCUSSION

1.
In accordance with the Terms of Reference for OPAG-IOS ETs and Rapporteurs approved by CBS-XIII, a number of activities has been carried out to implement their work plans and provide deliverables endorsed by the 5th session of the CBS Management Group.  A summary of major events within the frame of OPAG-IOS took place since the MG-5 meeting is presented below in chronological order.

2.
The second CBS/GCOS Expert Meeting on the Coordination of the GSN and GUAN was held at the Headquarters of the National Climatic Data Centre (NCDC) in Asheville, USA from 28 to 30 September 2005.  The major issues reviewed by the meeting were related to the priorities of the GCOS AOPC concerning the GSN and GUAN networks, as expressed by the Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC.  The meeting specifically discussed results of the WWW monitoring of availability of climate reports, implementation of RBCN in all WMO Regions including the Antarctic with particular emphasis on GSN and GUAN, as well as the results of GSN and GUAN monitoring and interaction with countries presented in the reports of GCOS Monitoring Centres and CBS Lead Centres for GCOS data (DWD, JMA, NCDC, ECMWF and Met Office, Hadley Centre).  The meeting was briefed on the current status of revitalization of the GSN and GUAN stations through GCOS Technical Support Projects in various regions.  The meeting discussed expected improvements in generation and exchange of GSN and GUAN data with particular emphasis to the coding and routing of GCOS data over the Global Telecommunication System (GTS) and plans for establishment of additional CBS Lead Centres for GCOS data.  Based upon the above discussions, the Expert Meeting developed specific recommendations on actions to be taken to improve the availability and quality of GSN and GUAN data (see Annex I).  These recommendations will be submitted to the upcoming sessions of AOPC and ICT-IOS for consideration.  It should be noted that the OPAG-IOS Rapporteur on GCOS Matters chaired the meeting and together with rapporteurs/coordinators on the Regional Aspects on the GOS provided a valuable input to its deliberations on the above issues.  The meeting felt that such CBS/GCOS coordination meetings be continued in the future.
3.
The Expert Team on Satellite Utilization and Products (ET-SUP) held its first meeting on 17-21 October, chaired by Jérôme Lafeuille (France).  Following the mandate set out by CBS, ET-SUP-1 focused its activities on ensuring that satellite data and products are adapted to user’s needs  and  adequately accessible, and that WMO Members are in a position to use them.  The main topics discussed at ET-SUP 1 were to monitor the use of satellite data across WMO Members, to review the progress in training activities through the Virtual Laboratory initiative, to refine the concepts of RARS and ADM initiatives towards the implementation of an Integrated Global Data Distribution Service (IGDDS), to review user requirements and prepare recommendations for pre-operational use of R&D satellite data.  ET-SUP 1 reviewed the outcome of the latest questionnaire on availability and use of satellite data and products by WMO Members, and the conclusions of this review were issued in March 2006 as WMO/TD N°1296, SP-2.  The session decided to develop a new version of this questionnaire with the view to make it more user friendly and to provide more informative replies.  In particular, the new version of the questionnaire had to take into account the diversity of practical means to access satellite data, the increasing weight of higher-level products versus raw data, and the possibility of satellite data use outside by WMO Members beyond the NMHS itself.  The new version of the questionnaire was issued to WMO Members on 24 January 2006 and replies are being collected.  The questionnaire is viewed as an important tool to monitor the progress in satellite data use across WMO Members and WMO programmes, to identify possible limiting factors and suggest actions for the WMO Space Programme to overcome such limitations.  It is planned to prepare an on-line version to facilitate data entry and collection for future surveys, provided that the appropriate resources can be available within the Space Programme Office.  ET-SUP 1 was briefed on the progress of the Virtual Laboratory (VL) for Education and Training in Satellite Meteorology, including the enhancements to the Virtual Resources Libraries, the distribution of electronic notebooks, and the activity of the VL Management Group which is an essential mechanism for networking among trainers of the various “Centres of Excellence” (CoE).  The session endorsed the proposed project for a High Profile Training Event to be run in October 2006, simultaneously involving all CoEs around the globe.  ET‑SUP 1 reviewed and supported the proposal from Argentina to host a new CoE, which was subsequently endorsed by the 6th Consultative Meeting on High-level policy on satellite matters (CM-6) held in Buenos-Aires on 16-17 January 2006.  The session also noted preliminary indications from Russian Federation and from Brazil for new CoEs dedicated to training in Russian and Portuguese languages respectively.  ET-SUP 1 refined the concept of a WMO Integrated Global Data Dissemination Service (IGDDS) through the further implementation of Advanced Dissemination Methods (ADM) with priority on the Asia-Pacific area (RA II and V) and South-America (RA III).  The outcome of ET-SUP-1 discussions was reported to the meeting of the Interprogramme Coordination Team on the WIS (ICT-WIS) end October and to CM-6 in January 2006.  The definition of IGDDS within the overall framework of the WMO Information System (WIS), as proposed by ET-SUP 1, was endorsed by CM-6.  The progress made on IGDDS and on the global network of Regional ATOVS Retransmission Services (RARS) was presented at the 33rd meeting of the Coordination Group on Meteorological Satellites (CGMS XXXIII) in early November, which triggered the action to organize a two-day workshop on RARS coordination and ADMs.  A RARS-ADM Workshop was thus organized in Geneva on 1-2 December 2005 with participation of representatives from Argentina, Australia, Brazil, Canada, China, EUMETSAT and Japan (as well as Korea by correspondence).  During the workshop, participants reviewed requirements, agreed on common RARS operators standards, endorsed a proposed structure for a future RARS web-site, and developed plans towards the implementation of three projects: 

· an Asia-Pacific  GTS-based RARS involving Australia, China, Japan, and Korea, coordinated by David Griersmith, with a first operational phase starting mid 2006

· a South-American GTS-based RARS involving initially Brazil and Argentina, with a first operational phase in 2007 

· a trial project to establish an ADM over Asia-Pacific, with DVB satellite broadcast to be implemented by China, with contribution of several countries of Region II, through provision of data and/or ground communication services.

These plans were reported to the Expert Team on the Evolution of the Global Observing System (ET-EGOS) at its first session 7-9 December 2005 that confirmed the RARS baseline would provide an adequate response to a critical Global NWP requirement for improved timeliness of satellite sounding data.

While the concept of IGDDS is being refined, it is worth to note two new projects of direct relevance to the IGDDS : 

· the EUMETSAT initiative to provide an ADM service over North-, Central and South-America for 2 years as a pilot project enabling RA-III users to access Meteosat Second Generation data and other EUMETSAT data and products.

· The EUMETSAT-NOAA-WMO initiative to provide a demonstration of international product dissemination over RA-III, based on the dissemination service above, as a model for a future “GeoNetCast “ dissemination service in the framework of the Global Earth Observation System of Systems (GEOSS).

ET-SUP 1 initiated a preliminary review of the potential use of R&D satellite data in pre-operational context, based on key areas for satellite observations identified from WMO Members’ responses to previous questionnaires and ET-SUP 1 assessment.  Based on this discussion an initial table of potentially required R&D satellite instrument data was drawn and submitted to the Expert-Team on Satellite Systems (ET-SAT) at its first session (5-9 December 2005) as an input to the discussion on transition from R&D to operations for satellite data.  ET-SUP-1 also discussed the possible harmonization of methods for multi-spectral imager data visualization through Red-Green-Blue (RGB) image compositing.  It also highlighted the need for a transition phase before the implementation of new operational products upon commissioning of new generation satellite systems and the value of dialogue between NWP centres and satellite operators.  These considerations were subsequently brought to the attention of CGMS satellite operators.  The complete ET SUP-1 report can be found at: http://www.wmo.int/web/sat/ETSUP-1%20Final%20Report.pdf 

4.
The Coordination Meeting on Antarctic Meteorology and related IPY Activities was held at the Arctic and Antarctic Research Institute (AARI) of Roshydromet, St. Petersburg, Russian Federation, from 21 to 23 November 2005.  As regards IOS issues, the meeting reviewed the monitoring results of the operation of the WWW, in particular the results of the 2005 specific monitoring on the Exchange of Antarctic data and the results of the 2005 exercises of the Special MTN monitoring.  The meeting noted that despite the difficult conditions and problems of logistics, the overall implementation of the Antarctic Basic Synoptic Network (ABSN) and Antarctic Basic Climatological Network (ABCN) continued to be generally stable and the number of reports received at MTN Centres (66% - SYNOP, 61% - TEMP, 69% - CLIMAT and 77% - CLIMAT TEMP) was either higher or around the global average number of reports (77% - SYNOP, 66% - TEMP, 65% - CLIMAT and 68% - CLIMAT TEMP) received for 2004.  However, the continuing decreasing trend of the level of implementation of upper-air stations (making 2 observations per day) from year 2000 onwards was noted.  The meeting also found some discrepancies in the availability of the data between the monitoring centres and requested the Secretariat to follow-up these discrepancies when analyzing the results of the next monitoring exercises.  The meeting reviewed and made proposals to amend the list of stations comprising both the ABSN and the ABCN.  The proposed lists will be circulated among Members operating stations in Antarctica for their comments prior to the session of the EC WG on Antarctic Meteorology in November 2006.  The meeting also carried out a comprehensive review of planning and coordination activities related to the International Polar Year 2007-2008 (IPY) in the Antarctic.  Based on this information, the meeting decided to launch a project proposal for IPY with a goal of creating a definitive, high quality data set of standard and complementary meteorological observations for the Antarctic during IPY for use in climate research and applied investigations (the short title is COMPASS) and submit it to the Joint Committee for IPY by 31 January 2006.  The outcome of the meeting will be submitted to the Chairman of the EC Working Group on Antarctic Meteorology and then to the upcoming session of the WMO Executive Council.  
5.
The first session of the CBS OPAG IOS Expert Team on Satellite Systems (ET SAT-1) met in Geneva, Switzerland, 5–9 December 2005.  Significant outcomes included a description of the progress in the implementation of the space-based sub-system of the GOS as well as a proposed WMO process for the transition of R&D satellite capabilities to operational environmental satellites.  Annex II contains the latest status in implementation of the space-based sub-system of the GOS.  Annex III contains the work programme resulting from ET SAT-1.  ET-SAT-1 noted that a number of recommendations in the Implementation Plan for the Evolution of the Global Observing System were related to the development of demonstration missions, to the availability of data from such missions, and to their operational follow-on.  It welcomed the interest of operational users for early use of R&D instrument data in an operational context, and noted the expectation of the operational user community that, once an instrument is successfully demonstrated, continuity would be ensured by an operational follow-on without any gap in availability of data and products when appropriate.  ET-SAT-1 stressed however the need for careful planning for the transition between demonstration missions and operational ones.  When planning for new operational satellite systems, operational agencies should prepare timely utilization plans involving users from preparatory activities onwards.  This would help reduce the gap between the optimal users learning curve and their actual readiness to make full use of the new data.

6.
CBS/OPAG/IOS-Expert Team on Evolution of the GOS (ET-EGOS), the former Expert Team on Observational Data Requirements and Redesign of the Global Observing System (ET-ODRRGOS), held its first (reduced) session in WMO HQ in Geneva from 7 to 9 December 2005.  The major goal of the meeting was to review the progress and actions taken on the Implementation Plan for Evolution of Space- and Surface-Based Sub-Systems of the GOS (WMO/TD No. 1267) published and distributed to all WMO Members in May 2005.  Joint session of the ET-EGOS and ET-SAT was held to specifically review and update the Space-Based related recommendations of the Implementation Plan.  The ET decided on the next actions to be accomplished.  The importance of regional activities in the implementation process was emphasized and specific recommendations were proposed for the inclusion in the working plan of Rapporteurs/Coordinators on Regional Aspects of the GOS.  It was agreed that the monitoring of the implementation should be continued on a regular basis and a revised version of the Implementation Plan should be submitted to the next session of the CBS ICT-IOS in September 2006 for their approval to publish it as the second edition.  ET-EGOS also discussed recent developments related to GOS in THORPEX, AMDAR programme and IPY.  The meeting reviewed and confirmed the TOR for the ET-EGOS.  The list of action items as approved by ER-EGOS is reproduced in Annex IV.

Organizational changes in ET-EGOS

Dr Paul Menzel resigned from the position as Chair of ET-EGOS, effective 1 February 2006.  The OPAG IOS is exceedingly grateful to Paul for the tremendous contributions he made to the International community through his Chairmanship of the Expert Team since its inception (and to WMO for nearly two decades).  Through his leadership, combined with his depth of knowledge on observing systems, particularly satellite observing systems, his Expert Team made great strides in moving forward the evolution of the GOS.  Paul will be greatly missed, however, as he noted many times in the past the work he was able to do was as part of a team of experts and those experts remain.  Dr John Eyre has taken Paul's place as the Chair of ET EGOS.  John's depth of knowledge in observing systems and numerical weather prediction combined with his inherent leadership qualities make him particularly appropriate for this job.  

7.
Following the recommendations of Cg-XIV and EC-LVII aimed to increase the climate data availability, the Secretariat in coordination with OPAG-IOS took the initiative to prepare WMO Handbook on CLIMAT and CLIMAT TEMP Reporting specifically addressed to the personnel who are responsible for compiling and transmitting CLIMAT and CLIMAT TEMP messages at the national level.  The Handbook had been prepared and published in 2004 in four official WMO languages as WMO/TD No. 1188.  In addition, the specialized climatological software CLIREP has been developed in the frame of WCP activities to fully automate the process of encoding the observations for CLIMAT and CLIMAT TEMP messages.  On the basis of this technical material it was foreseen to organize a series of training seminars in the WMO Regions for countries, which have problems in generating and exchanging climate data.  The second in that series (first one was held in Moscow in November 2004), RA I Sub-Regional Training Seminar on CLIMAT and CLIMAT TEMP Reporting was held at the Headquarters of the Direction de la Météorologie Nationale of Morocco from 20 to 22 December 2005 attended by participants from 16 countries. The major goal of the seminar was to address national observing network managers or coordinators with training and practical exercises that will improve the availability of climate data from RA I.  During the lectures and practical exercises, the participants were urged to do their utmost in implementing the knowledge and experience gained during the seminar in the routine work in overseeing the operations and performance of national climate observing networks.  Summary of deficiencies in generation of climatological data in RA I and actions to alleviate the problems as suggested by the seminar are reproduced in Annex V.

8.
The second session of the Task Team on GOS Regulatory Material was held in Geneva at the WMO Headquarters from 20 to 22 February 2006.  The major issues considered by the meeting were:

· Review and updates to the Manual on the GOS (Volume I, Global Aspects and Volume II, Regional Aspects – Regions V and VI);

· Review and updates to the Guide on the GOS;

· Review of status of the development of the revised Volume A of WMO Publication No. 9;

· The action plan and outline of final proposals on the updating of the above publications to CBS ICT-IOS.


In reviewing and updating the Manual on the GOS and the Guide on the GOS, the meeting kept in mind the following criteria:

· The original text of the Manual and Guide should be retained as far as possible to avoid re‑opening of discussions at CBS or in other forums;

· No parts of the Manual or Guide should be deleted unless the material was erroneous, outdated, irrelevant or was not part of the regulatory material and could be located elsewhere. In the latter case appropriate cross-referencing would be provided;

· Additional new material should be included where considered necessary;


As regards Vol. A of WMO Publication No. 9, it was agreed that a phased implementation of the revised Vol. A would be a preferable means of introducing this new application.  It was suggested that the first phase should be to implement the revised Vol. A in WMO Secretariat, so that CBS can be informed regarding the adequacy and usefulness of the revised publication and its database.  Deployment to the WMO Members would then need to be carefully coordinated, with complete training documentation provided to Members.  The meeting requested that a full description of the new Volume A be prepared and sent out to WMO Members as soon as possible advising them of the status of the revised Volume A and acquainting them with the new requirements regarding updating of the new Volume A.


In reviewing proposed amendments and adjustments to the Manual on the GOS (WMO- No.  544), the meeting noted that the majority of suggested changes in Volume I, Global Aspects were of a minor and/or editorial  nature.  The team discussed and agreed on some changes required to the satellite related parts of the Manual.  It also reviewed amendments to Volume II - Regional Aspects of the Manual related to RA V and RA VI that were already approved by XIV-RA VI and to be approved by XIV-RA V in May 2006.  The meeting specifically noted that the draft text of the Manual relating to the Regional Associations I, II, III and IV would require additional revision.  The meeting agreed that the secretariat should arrange for the drafting of appropriate sections of Vol. II of the Manual in coordination with Coordinators/Rapporteurs on the Regional Aspects of the GOS and the rapporteur on the GOS Regulatory Material.  Since CBS-XIV will take place in November 2006, and the proposed amendments to the Manual on the GOS are of editorial nature, the president of CBS has been approached to endorse the procedure of inviting Members’ comments and suggestions on the proposed updates to the Manual (posted on the WMO website) to be then submitted for approval for publishing by EC-LVIII in June 2006. 


The meeting discussed the status of revision of the Guide on the GOS (WMO- No.  488). It noted that rectification of the deficiencies and inconsistencies between the Guide on the GOS and Manual on the GOS and the CIMO Guide were done.  These included updating of the references to the new versions of the above documents.  The team reviewed a new revised version of Part II – Requirements for Observational Data of the Guide on the GOS and made many additional changes.  A new section on end-user applications was drafted by the team.  The meeting also considered the revised version of Part IV - The Space-based Subsystem of the Guide to reflect recent changes that had occurred in the space-based subsystem of the GOS.  Several diagrams in this part were amended by the team so as to make them more understandable to wider users of the Guide.  The team also recommended that this part of the Guide be forwarded to ET-SAT or ET-SUP members for review before it is incorporated into the revised Guide on the GOS.  The team discussed the issue of Quality Management Framework as endorsed by Executive Council, and the fact that this concept is not incorporated into the current version of the Guide.  The team decided to add an additional part to the Guide, Part VIII entitled “Quality Management”, which would describe the general goals of quality management in relation to the observing systems.  It was agreed that upon receiving the appropriate guidance, the relevant chapters of the Guide would be updated accordingly.  Similar to actions related to the Manual on the GOS, it was suggested  to post the draft of the revised Guide on the WMO website and invite WMO Members to provide their comments and suggestions. 


The meeting agreed on the following action plan on the updating of publications:

Manual on the GOS (WMO- No.  544)
1 April 2006  

- Collection of amendments on the Manual  

1 May 2006 

- Completion of Supplement to the Manual   

31 May 2006 

- Review and issue of Supplement to the Manual  

Guide on the GOS (WMO- No. 488)
30 Jun ‏2006  

- Completion of the first final draft of the revised Guide 

1 Jul - 31 Aug 2006
- Seeking comments from Members

11 Sep 2006  

- Completion of the final draft of the revised Guide on the GOS

11-15 Sep 2006
- Review of the draft revised Guide by CBS ICT-IOS 

9-16 Nov 2006 
- Consideration of the draft new version of the Guide to CBS-Ext. (06)

Volume A (WMO-No. 9)
31 March 2006
- Completion of development of the new Volume A

30 April ‏200‏6 

- Final migration of operational data to the new Volume A

1 May -15 June 2006 
- Operational trial of the new A Volume in Secretariat 

15-31 May 2006
- Seeking comments from Members 

1 July 2006 

- Deployment of the new Volume A to Members

9.
The most recent correspondence related to major OPAG- IOS issues comprised the following: 

(i)
As requested by the 1st session of ET-EGOS, Rapporteurs/Coordinators on Regional Aspects of the GOS were invited by the letter ref. 15306-06/WWW/OBS-GOS IP dated 30 January 2006 to provide by 1 July 2006 progress reports on the implementation of recommendations in respective Regions related to the Surface-based Subsystem of the GOS contained in the Implementation Plan for Evolution of Space- and Surface-Based Sub-Systems of the GOS (WMO/TD No. 1267).  These summaries will be reviewed at the CBS ICT-IOS meeting September 2006 with subsequent submission to the upcoming Extraordinary session of CBS in November 2006.

(ii)
Presidents of WMO Technical Commissions by the letter ref. 15305-06/WWW/CBS-Pres/SOGs dated 7 February 2006 were requested to confirm or nominate by 30 March 2006 the Focal Points within the Commission for Basic Systems who will assume the responsibility in the Rolling Review of Requirements (RRR) Process in accordance with guidelines given in the Manual on the GOS (WMO-No. 544, Part II, section 2) and also maintain the SOG in the relevant application area.  Upon reception of replies, the Focal Points would be invited to review the relevant SOG developed in the relevant application area of CBS and provide the secretariat an updated version by 1 August 2006. 


(iii)
WMO Members by the letter ref. WWW/OBS/GOS-Manual/Guide-Revision (PR‑xxxx) were invited to provide comments:

· by 15 May 2006 on proposed amendments to the Manual on the GOS, Vol. I, Global Aspects, so that they can be ready for approval by EC-LVIII (June 2006); 

· by 31 August 2006 on of the revised version of the Guide on the GOS, which will be reviewed by the Extraordinary session of CBS (November 2006).


(iv)
WMO Members through the letter ref. WWW/OBS/GOS-Instrumentation (PR-6165) dated 31 January 2006 were invited to complete by 28 February 2006 the Questionnaire developed by co-rapporteurs in collaboration with the secretariat in order to assess the impacts of new instrumentation on the GOS performance.  The results of this survey to be accomplished by co-rapporteurs under the auspices of the CBS OPAG-IOS will be submitted to the upcoming Extraordinary session of CBS.

10.
The forced need to replace certain radiosonde systems


In accordance with recommendation of CBS-XIII on the above issue, endorsed by EC-LVIII, the survey of the problem has been continued in collaboration with CIMO.  Current results could be summarized as follows: 

· Two significant factors influenced the operation of the global upper-air network as of 1 January 2006, namely phasing out of Vaisala 400 MHz RS80/90 radiosondes and the possible closure of the Loran-C NAVAID System in the Northwest Europe and North Atlantic. 

· Following the EC request, the Secretariat accomplished analysis of impact on the global network through two Questionnaires distributed in April and November 2005, and prepared a plan to assist Members in need, especially from developing countries.  In addition, some 18 upper-air stations were or are still being assisted in upgrading/replacement of their current systems, with priorities being set for GCOS and operational stations.  

· The results of the monitoring at the end of 2005 and the beginning of 2006 showed no impact of the forced need to replace certain radiosonde systems on the global upper-air network or in any of the WMO Regions.  However, the monitoring will continue throughout 2006 and actions will be taken as needed.

· Following the request of the Secretary-General to the chairman of the Northwest European Loran-C System organization (NELS) Steering Committee to ensure a minimum configuration of the LORAN-C stations to guarantee satisfactory results of the upper-air measurements in the relevant part of the Region VI, the Secretariat was informed that Norway and Denmark decided not to close down their Loran-C stations and joined France that made this decision earlier.  The effort is being done by NELS to find a possible binding and sustainable new concept for Loran-C applying to all of Europe.  

· The Secretary-General also encouraged radiosonde systems providers to develop interoperable systems and to inform Secretariat on the planned technology changes of radiosonde production.  The CIMO is pursuing the concept of the interoperable systems and a demonstration test of such a system was successfully completed and three system were implemented in RA I in 2005. The concept of the interoperable upper-air systems is still being developed and it will be discussed at the CIMO-XIV session (Geneva, December 2006) to provide relevant guidance to Members.

11.
Action items on the final report of MG-5 have been accomplished as required and presented in Annex VI. 

___________________

Annex I

EMCGG-2: RECOMMENDATIONS 

The second CBS/GCOS Expert meeting on the Coordination of the GSN and GUAN proposed the following actions to be taken to improve the availability and quality of GCOS atmospheric data.  The meeting recommended that:

I. Recommendations by Regional Rapporteurs/Coordinators on Regional Aspects of the GOS

(i)
Each Region be invited to consider incorporating responsibility for co-ordinating the delivery of GCOS requirements to the existing Rapporteurs/Coordinators on Regional Aspects of the GOS, though it was recognised that Regional Associations may elect to appoint a separate Regional Rapporteur/Coordinator for the GCOS. [Action: CBS Rapporteur for GCOS matters]

(ii)
GCOS Secretariat, and CBS Lead Centres for GCOS data, inform Rapporteurs/Co-ordinators on Regional Aspects of the GOS (and regional GCOS rapporteurs when elected) on  the information/requests being sent to National Focal Points for GCOS data, so they be involved in helping to resolve issues. [Action: CBS Lead Centres and GCOS secretariat].

(iii)
The CBS Lead Centres for GCOS data be encouraged to use the questionnaire developed by JMA as a guideline for further investigation in the availability of reports from GSN and GUAN networks, and the reasons for underperformance. [Action: CBS Lead Centres for GCOS data] 
(iv)
GCOS, through the AOPC, consider reviewing the existing minimum and target requirements for upper air observations in terms of spatial resolution, frequency and quality, and recommend, if considered necessary, a revised but realistic targets (based on scientific evidence and technological capabilities). Clear requirements are essential in a cost benefit analysis necessary to gain and sustain the required resources. [Action: AOPC/AGG]

(v) 
Taking into account that CBS has already developed and distributed a plan for the 
migration to table-driven codes (CREX and BUFR) and established within its OPAG-ISS the  ET on Migration to Table–driven Code Forms (ET-MTCF), GCOS, CBS Lead Centres and GCOS Monitoring Centres coordinate monitoring exercise with the ongoing migration process. [Action: GCOS secretariat, CBS Lead Centres, GCOS Monitoring Centres, ET-MTCF]
(vi)
Taking into account the results of survey on the possible impact of the replacement of certain RSO systems initiated by CBS, GCOS, continue the accepted task of funding the replacement of equipment at some GUAN stations.  [Action: GCOS secretariat]

(viii)
WMO and GCOS continue to organise Sub-Regional Training Seminars on CLIMAT and CLIMAT TEMP reporting to help Members understand the implications of GCOS requirements, provide training in delivery and support to the existing network and upgrade plans. The next Workshop should be in Region III (South America). [Action: WWW, WCP, GCOS secretariat]

(ix)
Experts continue to visit countries that have GCOS network-related problems.  [Action: GCOS secretariat, WWW] 

(x)
Entries in the list of National Focal Points for GCOS Data be reviewed on an annual basis. [Action: WWW, in collaboration with CBS Lead Centres and Rapporteurs/Coordinators on the Regional Aspects of the GOS]

II.
Specific recommendations by the Regions

(RA I, agenda item 3.2)

(i)
Emphasis be given to the revitalization of GSN and GUAN stations, particularly in west and central Africa, in accordance with the GCOS Regional Action Plan. [Action: GCOS and partners]

(ii)
A full TSP be implemented to support GUAN, GSN stations in west and central Africa, in order to increase availability of CLIMAT messages. [Action: GCOS and partners]

(iii)
The telecommunications facilities for the exchange of climate information in the region be improved/upgraded. [Action: WWW]     

(RA II, agenda item 3.3)
See section I. item iii. above.

(RA III, agenda item 3.4)

(iv)
The importance of a TSP for RA III be emphasized, and the regional training seminar be organized on CLIMAT and CLIMAT TEMP reporting and telecommunication (see section I. item viii. above). [Action: WWW, WCP, GCOS secretariat]

(v)
Support of international entities be obtained to assist countries of the region, for maintaining their stations in operation and to increase the number of them, in accordance with the GCOS Regional Action Plan for South America.  [Action: GCOS and partners]

(RA IV, agenda item 3.5)
(vi) 
Emphasis be given to the revitalization and support particularly in Mexico, Central America and the Caribbean countries of GSN and GUAN stations in accordance with GCOS Regional Action Plan. [Action: GCOS and partners] 

(The Antarctic, agenda item 3.6)
(vii)
GCOS provide a document describing its needs and requirements in the Antarctic, to a coordination meeting on Antarctic meteorology and related IPY activities taking place in St Petersburg (21 – 23 November 2005). [Action: GCOS secretariat]

III.
Recommendations from the WWW study
(i) 
Operational staff at the compiling centres and at the CLIMAT reporting stations be trained in applying the WMO standards for the presentation of the CLIMAT and CLIMAT TEMP reports and bulletins, e.g. by using the CLIREP software. For this purpose, the regular evaluation of the collected bulletins should be done.  The National Focal Points for GCOS data should be informed interactively about deficiencies in the bulletins from their countries.  It is necessary to address this issue in the regional and sub-regional workshops. [Action: WCP and WWW, GCOS secretariat]

(ii)
WMO standards to improve the quality and reliability of the CLIMAT and CLIMAT TEMP bulletins be re-considered, taking into account the advantages in using computers for coding

and decoding the meteorological data. [Action: WCP and WWW]

(iii) 
WMO Members and WMO Secretariat share the responsibilities to further monitor the presentation of CLIMAT and CLIMAT TEMP bulletins, using in particular the SMM data, and to further undertake the follow-up actions to overcome the deficiencies. 
Automatic detection of the deficiencies in the SMM bulletins should be envisaged. [Action: WCP and WWW].

(iv) 
Finally, financial support be found from the WMO budget and from the international community to continue and expand the activities in improving the quantity and quality of the CLIMAT and CLIMAT TEMP reports from the observing stations, e.g. in order to implement recommendation III. iii. above. [Action: WCP and WWW]

IV.
Coding and routing of GCOS data over the WIS-GTS 

(i)
When experiencing difficulties in the reception of data from the GTS, the GCOS Monitoring Centres should contact the GTS centres, which they are connected to. WMO Members operating RTHs have designated RTH focal points (see http://www.wmo.int/web/www/ois/Operational_Information/VolumeC1/RTHs/zoneofresponsibility.html). 
The Expert Team on GTS-WIS Operations and Implementation (ET-OI) of the CBS OPAG-ISS was tasked by CBS to Monitor the GTS-WIS operational information flow and coordinate management of operational information exchange procedures, routing and traffic. [Action: GCOS Monitoring/Analysis Centres]

V.
Recommendations by GCOS Monitoring /Analysis Centres and CBS Lead Centres for GCOS data 

Responsibilities of CBS Lead Centres and Monitoring/Analysis Centres:


In order to make the CBS Lead Centre activities more effective, their responsibilities be partitioned as follows:

(i)
CBS Lead Centres for GCOS data and GCOS Monitoring/Analysis Centres coordinate their activities, including the assessment of data receipt results. [Action: CBS Lead Centres for GCOS data, GCOS Monitoring/Analysis Centres]

(ii) No global lead centre;

(iii) 
Division of responsibilities between CBS Lead Centres (within WMO Regions/sub-regions) be the following:


JMA (GSN): Region II, including Republic of Korea, China, Mongolia, India, Sri Lanka, Nepal, Myanmar, Viet Nam, Bhutan, Laos, Thailand, Cambodia, Bangladesh, Maldives;

Australia (GSN & GUAN): Region V, including Indonesia, Singapore, Malaysia, Philippines;


Iran (GSN & GUAN): Region II (western part, not including Russia), start with neighbouring countries; 


NCDC (GSN & GUAN): all other Regions/sub-regions.

(iv) Contacting countries for improvements in real-time data quantity and quality 


Japan, Australia and Iran each do this for their region and within their remit (see iii) and NCDC address the rest of the world.

(v)
Monitoring/Analysis:

· GSN data quality and quantity reports be continued by the combined JMA/DWD GSN monitoring reports;

· GUAN CLIMAT TEMP (monthly summaries) monitoring be continued by the Hadley Center;

· GUAN TEMP reports (individual soundings) monitoring be continued by ECMWF;

· GSN and GUAN historical data monitoring (which will include up to current but not duplicate the monitoring centers’ reports) be done by NCDC;

· Centres accomplish monitoring and analysis of CLIMAT, TEMP and CLIMAT TEMP messages only.


(vi) 
Contacting countries for historical data: 

Actively done by NCDC only, although other Lead Centers will mention this during their contacts and refer the countries to Mr Hammer at NCDC; regarding process, NCDC’s requests for historic data follow the order (e-mail preferred; then faxes):

1.  National Focal Points for GCOS,

2.  Other Lead Centres,

3.  Regional rapporteurs/coordinators for the GOS/GCOS.  

(Hadley centre, agenda item 4.5)

(vii)
The provision of CLIMAT TEMP bulletins be supported, since they are still used in the generation of some climate products.  RTH Washington will routinely produce CLIMAT TEMP messages when requested by the operating country.

(viii)
Follow-up meeting

A follow-up meeting is proposed for the spring of 2006, tentatively to be held in Geneva.   A discussion of the cooperation between TSPs and Lead Centres should also be part of the agenda for this meeting.


· 
___________________

Annex II

RECOMMENDATIONS FOR THE EVOLUTION OF SPACE-BASED SUB-SYSTEM OF GOS

REVIEW OF PROGRESS AND ACTIONS ON EVOLUTION OF THE SPACE-BASED SUB-SYSTEM OF THE GLOBAL OBSERVING SYSTEM (GOS)

1.
This document provides a summary of progress and actions concerning the evolution of the space-based sub-system of the GOS, through an update of relevant sections of the Implementation Plan (IP) for the Evolution of the GOS.  

2.
The IP was updated by ET-ODRRGOS at its meeting 12-16 July 2004 and, following minor revision by ICT at its meeting 6-10 September 2004, was endorsed by CBS-XIII in February 2005.  The section of the IP covering the space-based sub-system of the GOS was reviewed in October 2005 in discussions involving Dr P Menzel, Dr J Eyre and the WMO Space Programme ET-SAT-1.  This version of the updated IP for the space-based sub-system of the GOS was reviewed by the ET-EGOS and ET-SAT in a joint session on 7 December 2005.  Two new concerns are included as a result of the review and two new tasks (S21 - (Lightning and S22 – Formation Flying) have been added to the Implementation Plan.

RECOMMENTATIONS FOR THE EVOLUTION OF SPACE-BASED SUB-SYSTEM OF GOS

A balanced GOS

Concern 1 – LEO/GEO Balance

There has been commendable progress in planning for future operational geostationary satellites.  In addition to the plans of China, EUMETSAT, India, Japan, Russian Federation and USA, WMO has been informed of the plans of the Republic of Korea to provide geostationary satellites.  The Republic of Korea has made a formal declaration to WMO and is now considered part of the space-based sub-system of the GOS.  These developments increase the probability of good coverage of imagery and sounding data from this orbit, together with options for adequate back-up in case of failure.  Additionally, it would be appropriate to have regional discussions for optimized operations of geostationary and polar-orbiting satellites comprising the operational space-based sub-system of the GOS including close cooperation on instruments for future satellite missions.

Concern 2 – Achieving Complementary Polar Satellite Systems

EUMETSAT has recently initiated planning for the post-EPS era (i.e., first element in orbit in ~2019) through a thorough assessment of the user requirements for all observations that might usefully be made from low earth orbit. This is to be complemented with a remote sensing assessment of the missions needed to meet these requirements.  It is expected that some of these missions will be implemented through satellite missions/systems provided by EUMETSAT, whilst other “missions” may be achieved by cooperation with other partners (e.g., NOAA/EUMETSAT Joint Polar System, complementary with GMES requirements, or acquisition of data in partnership with other space agencies). Through this process, the goals of GEOSS could be greatly advanced.  WMO Space Programme Office is encouraged to consider how this process might best be facilitated, to discuss any obstacles to progress, and to identify short-term opportunities for engagement with this process. In addition, noting the polar plans of China and Russia, WMO SPO should also extend coordination efforts to include these agencies.

Calibration

S1.
Calibration - There should be more common spectral bands on GEO and LEO sensors to facilitate inter-comparison and calibration adjustments; globally distributed GEO sensors should be routinely inter-calibrated using a given LEO sensor and a succession of LEO sensors in a given orbit (even with out the benefit of overlap) should be routinely inter-calibrated with a given GEO sensor.


Comment: A major issue for effective use of satellite data, especially for climate applications, is calibration.  The advent of high spectral resolution infrared sensors (AIRS, IASI, CrIS) will enhance accurate intercalibration.  Also regarding visible intercalibration, MODIS offers very comprehensive onboard shortwave solar diffuser, solar diffuser stability monitor, spectral radiometric calibration facility, that can be considered for inter-comparison with geosynchronous satellite data at visible wavelengths.  MERIS appears to have merit in this area due to its programmable spectral capability, if implemented.  GOES-R selected ABI channels have been selected to be compatible with VIIRS on NPOESS.  This only deals with optical sensors, and other sensor types (e.g., active, passive, MW) should be considered.


Progress: CGMS-XXXI (2003) discussed GCOS Climate Monitoring Principles, inter-calibration of visible sensors, and inter-calibration of IR sensors on all GEOs with HIRS and AVHRR (reporting on the last item remains as a permanent action of CGMS).  CGMS-XXXII (2004) considered improved infrared inter-calibration capabilities using AIRS data; the implications for GCOS Climate Monitoring Principles were discussed.  The WMO Space Programme hosted a workshop in July 2005 in Darmstadt, Germany where a strategy for a global space-based inter-calibration system was drafted; it will be presented to space agencies for consideration, endorsement, and possible implementation.  It was noted that the building blocks for a calibration / validation system include (1) on-board calibration devices (e.g., black bodies, solar diffusers), (2) in situ measurements of the state of the surface and atmosphere (e.g. the Cloud and Radiation Testbed (CART) site, aircraft instruments with NIST calibrations), (3) radiative transfer models that enable comparison of calculated and observed radiances, and (4) assimilation systems that merge all measurements into a cohesive consistent depiction of the earth-atmosphere system.  A strategy was drafted. The WMO Space Programme presented at CGMS in November 2005 a strategy for achieving operational intercalibration of the space component of the global observing system that addresses the climate and weather forecasting needs.  


Next Actions: Discussion and planning with space agencies will be continued via CGMS. CGMS will continue inter-calibration activities with current sensors (e.g. AVHRR, HIRS, MODIS, AIRS) and expand to IASI in 2006.  
GEO satellites
S2.
GEO Imagers - Imagers of future geostationary satellites should have improved spatial and temporal resolution (appropriate to the phenomena being observed), in particular for those spectral bands relevant for depiction of rapidly developing small-scale events and retrieval of wind information.


Progress:  The following geostationary satellite operators have reported at CGMS that they will have at least SEVIRI-like capability by 2015: NOAA (2012), EUMETSAT (present), Russian Federation (2007), and CMA (2012).


Next Actions:  WMO Space Programme will continue discussions with space agencies, via CGMS, especially with IMD and JMA.

S3.
GEO Sounders - All meteorological geostationary satellites should be equipped with hyper-spectral infrared sensors for frequent temperature/humidity sounding as well as tracer wind profiling with adequately high resolution (horizontal, vertical and time).


Comment:  This was to be demonstrated by GIFTS.  However, for budgetary reasons, NASA has recently curtailed the GIFTS mission to assemble and vacuum test an Engineering Design Unit; realization of a GIFTS demonstration in geostationary orbit is a task to be undertaken by the international community, possibly within the International Geostationary Laboratory (IGeoLab).  


Progress:  All operators reported plans at CGMS in 2004: NOAA has firm plans including this capability for the GOES-R series; EUMETSAT has it under consideration for the MTG series; China and India have plans for capability similar to current GOES sounder before 2010.  CGMS endorsed the concept of the International Geostationary Laboratory (IGeoLab) that would be a joint undertaking to provide a platform for demonstrations from geostationary orbit of new sensors and capabilities.  GIFTS is one of two systems being considered for IGeoLab.  Roshydromet and Roskosmos are negotiating with the USA regarding the possibility to install GIFTS on board of the subsequent geostationary satellite “ELEKTRO”.  A task team evaluating two test instrument proposals for IGeoLab met in early June 2005 in Silver Spring, MD.  This meeting was the outgrowth of an action from the Consultative Meetings on High-level Policy on Satellite Matters (CM) hosted by WMO in January 2005, where the Space Agencies endorsed the concept of IGeoLab and requested that the two proposals (the Geostationary Imaging Fourier Transform Spectrometer – GIFTS and the Geostationary Observatory for Microwave Atmospheric Sounding - GOMAS) be further explored.  Instruments of this type in geosynchronous orbit are high priority enhancements to the Global Observing System (GOS) for meeting existing user requirements in numerical weather prediction (NWP), nowcasting, hydrology and other applications areas.  In September 2005 thermal vacuum testing of the GIFTS Engineering Design Unit (EDU) was started in Logan, Utah.  This will demonstrate several key technologies working together (active cooling, Focal Plane Array detectors (FPA), Fourier Transform Systems (FTS), high speed Analog to Digital converters (A/D), lightweight optics, operation at cryogenic temperatures).  Information from the GIFTS TV will be shared with international community to help with instrument performance specifications.

Next Actions:  WMO Space Programme is continuing pursuit of a GIFTS demonstration on IGeoLab with space agencies.  See note in Next Action for S-13.  Additionally, plans from all space agencies for hyperspectral geostationary sounding should be in place by CGMS 2006.

S4.
GEO System Orbital Spacing - To maximize the information available from the geostationary satellite systems, they should be placed “nominally” at a 60-degree sub-point separation across the equatorial belt.  This will provide global coverage without serious loss of spatial resolution (with the exception of Polar Regions).  In addition this provides for a more substantial backup capability should one satellite fail.  In particular, continuity of coverage over the Indian Ocean region is of concern. 

Comment:  In recent years, contingency planning has maintained a 5-satellite system, but this is not a desirable long-term solution.


Progress:  WMO Space Programme continues to discuss with space agencies, via CGMS and WMO Consultative Meetings on High-level Policy on Satellite Matters, the strategy for implementation towards a nominal configuration with attention to the problems of achieving required system reliability and product accuracy.


Next Actions:  This issue will be addressed at a two-day optimization workshop to be held at WMO in second quarter of 2006

LEO satellites

S5.
LEO data timeliness - More timely data are needed to improve utilization, especially in NWP.  Improved communication and processing systems should be explored to meet the timeliness requirements in some applications areas (e.g. Regional and Global NWP). 


Progress:  The successful EUMETSAT ATOVS Retransmission Service (EARS) has been renamed the EUMETSAT Advanced Retransmission Service and will carry AVHRR and ASCAT products in addition to ATOVS.  EARS ATOVS data are now available with a delay of less than 30 minutes; the data are used operationally at some NWP centres and planned at others.  Planning has begun for other Regional ATOVS Retransmission Systems (RARS) in Asia, Australia, and South America with a goal for an Integrated Global Data Dissemination Service (IGDDS).  WMO hosted a global RARS Workshop in 1-2 December 2005 with participation by Europe, Canada, Americas and Asia-Pacific.  WMO Space Programme is planning, with Members and CGMS, the development of Advanced Dissemination Methods (ADMs) and an Integrated Global Data Dissemination Service (IGDDS), to include: (1) the extension and enhancement of EARS; (2) the implementation of similar systems, with a goal of achieving timely retransmission of local data sets covering the globe; (3) an equivalent system for NPP data; (4) expansion of EARS and equivalent systems to include IASI data; and (5) establishment of equivalent systems for the LEO data from satellites of other agencies.  


NPOESS plans are for data delivery in less than 30 min and are thus consistent with the stated timeliness requirements for NWP.  


Additionally, ERS-2 GOME and scatterometer data are now available in near real time (within 30 minutes) in the coverage region of ESA (e.g., Europe and North Atlantic) and cooperating ground stations.(e.g. Beijing, Perth,..).

Next Actions:  WMO SPO to pursue further actions to implement IGDDS and RARS.

S6.
LEO temporal coverage - Coordination of orbits for operational LEO missions is necessary to optimize temporal coverage while maintaining some orbit redundancy.


Progress: This is now the subject of a permanent action of CGMS.  WMO Space Programme will collaborate with space agencies, via CGMS, on a target system that will be implemented and to take steps towards achieving it.  Matters related for contingency planning in the AM and PM polar-orbits will be included.  


Next Actions:  Target system agreed upon by CGMS in 2006.
S7.
LEO Sea Surface Wind - Sea-surface wind data from R&D satellites should continue to be made available for operational use; 6-hourly coverage is required.

Comment: QuikScat scatterometer data have been available to the NWP community since 1999, and will continue through the life of QuikScat (NASA has no current plans for a successor SeaWinds scatterometer).  ERS-2 scatterometer will be followed by ASCAT on METOP. Oceansat-2 has scatterometer capability that may be made available to the world community (this availability needs to be confirmed).  

In the NPOESS and METOP era, sea surface wind should be observed in a fully operational framework.  Therefore it is urgent to assess whether the multi-polarisation passive MW radiometry is competitive with scatterometry.


Progress:  3 months of data has been made available to Windsat science team.  Windsat data have been distributed to several NWP centres in 2005.  Early assessments of its polarimetric capabilities to provide information on sea surface wind direction suggest that, while good information is available at high wind speed, this technology will not be competitive with scatterometry at low wind speed.


Next Actions:  WMO Space Programme to take note of recent WindSat performance studies to assess implications to the GOS and provide feedback to NOAA by February 2006.

S8.
LEO Altimeter - Missions for ocean topography should become an integral part of the operational system.


Progress:  Agreement has been reached to proceed with Jason-2 (2008).  TOPEX/Poseidon and Jason-1 continue to provide global ocean topography data to the NWP community.  ESA has plans for a Sentinel-3 ocean mission that will include an altimeter.


Next Actions:  WMO Space Programme to discuss with space agencies, via CGMS and WMO Consultative Meetings on High-level Policy on Satellite Matters, the continuity of operational provision after Jason-2.  Plans for operational follow-on should be reported at CGMS in 2006.

S9.
LEO Earth Radiation Budget - Continuity of ERB type global measurements for climate records requires immediate planning to maintain broadband radiometers on at least one LEO satellite.


Comment:  Plans for ERB-like measurements after Aqua remain uncertain.  There are also concerns about the continuity of absolute measurements of incoming solar radiation.  This is a high priority item in the GCOS implementation plan.


Progress:  WMO Space Programme to discuss with space agencies, via CGMS.  The second NPOESS satellite is scheduled to carry the CERES instrument (likely launch in 2013), but NPOESS program is currently under review and likely to be re-configured.  FY-3A will have a proto-type Earth radiation budget instrument in 2007.  


Next Actions: WMO Space Programme should advise CGMS of these developments and lead a discussion of possible gaps in coverage at CGMS in 2006.

R&D satellites

S10.
LEO Doppler Winds - Wind profiles from Doppler lidar technology demonstration programme (such as Atmospheric Dynamics Mission - Aeolus) should be made available for initial operational testing; a follow-on long-standing technological programme is solicited to achieve improved coverage characteristics for operational implementation.


Comment:  Plans for Aeolus demonstration are proceeding on schedule, but there are no plans for operational follow on.  


Progress:  EUMETSAT is considering the requirements for observations of the 3D wind field as part of their planning for post-EPS missions.  ESA plans to work with ECMWF to prepare for the assimilation of Doppler winds into NWP model and to give feedback as to their impact.


Next Actions:  WMO Space Programme will discuss with space agencies, via CGMS and WMO Consultative Meetings on High-level Policy on Satellite Matters, to assure demonstration with Aeolus and initiation of operational systems for wind profile measurement.  Plans for continuity of a Doppler Winds capability following Aeolus should be discussed by CGMS satellite operators in 2006.

S11.
GPM - The concept of the Global Precipitation Measurement Missions (combining active precipitation measurements with a constellation of passive microwave imagers) should be supported and the data realized should be available for operational use, thereupon, arrangements should be sought to ensure long-term continuity to the system.


Progress:  TRMM continues to provide valuable data for operational use.  Early termination of TRMM after 2004 was averted after user community appeals for its continuation.  NASA has assured continued operation into 2009.  At CGMS-XXXII, NASA, ESA and JAXA reported plans for a GPM mission in 2008 (now 2010).  In 2005, ESA’s European GPM was not selected as the next Earth Explorer Mission.  At the fifth International planning workshop WMO expressed it support and its readiness to facilitate partnerships to expand the GPM constellation.  It was recognized that ISRO’s Megha-tropique has a passive microwave capability that is not yet part of the GOS but could be useful in the GPM constellation (availability needs to be confirmed).  Other R&D and operational satellites in polar orbit may contribute to the constellation with their microwave radiometers.  (Note:  GPM-core satellite is now rescheduled for 2012 instead of 2010.)


Next Actions: WMO Space Programme is continuing discussions with space agencies, via CGMS and at CM, regarding plans for GPM.
S12.
RO-Sounders - The opportunities for a constellation of radio occultation sounders should be explored and operational implementation planned.  International sharing of ground support network systems (necessary for accurate positioning in real time) should be achieved to minimize development and running costs.


Progress:  CHAMP and SAC-C data have been available to some centres but not in near real time (NRT).  NWP OSE has shown positive impact with small number of occultations.  Climate applications are being explored.  Near real time dissemination of CHAMP data is planned for 2006.  Plans for near real time distribution of METOP/GRAS and COSMIC data are also in place.


Next Actions:  Plan for operational follow-on to COSMIC should be drafted by CGMS in 2006.  Plans for a shared ground support network should also be drafted by CGMS in 2006
S13.
GEO Sub-mm - An early demonstration mission on the applicability of sub-mm radiometry for precipitation estimation and cloud property definition from geostationary orbit should be provided, with a view to possible operational follow-on.


Progress: EUMETSAT, NESDIS and WMO prepared a paper for CGMS on the International Geostationary Laboratory (IGeoLab) that would be a joint undertaking to provide a platform for demonstrations from geostationary orbit of new sensors and capabilities.  Geo sub-mm is one of two systems being considered for IGeoLab.  A task team evaluated the IGeoLab possibilities for a Geostationary Observatory for Microwave Atmospheric Sounding (GOMAS) as well as other possible instruments.  This type of instrument in geosynchronous orbit is high priority for meeting existing user requirements in numerical weather prediction (NWP), nowcasting, hydrology and other applications areas.  The task team is pursuing definition of feasible options for a geo sub mm instrument; the WMO Space Programme will seek partners for development of the recommended Geo sub mm instrument with space agencies and will report progress at CGMS.  An IGeoLab Focus Group meeting was held on 24 October 2005 and the results were reported to CGMS XXXIII where the concept was endorsed.


GOMAS is a candidate for an ESA Explorer core mission, to be determined in mid-2006.


Next Actions: WMO Space Programme will continue dialogue with space agencies, via CGMS.

S14.
LEO MW - The capability to observe ocean salinity and soil moisture for weather and climate applications (possibly with limited horizontal resolution) should be demonstrated in a research mode (as with ESA’s SMOS and NASA’s Aqua, Aquarius, and Hydros) for possible operational follow-on.  Note that the horizontal resolution from these instruments is unlikely to be adequate for salinity in coastal zones and soil moisture on the mesoscale.


Progress:  ERS scatterometer data sets have provided monthly global soil moisture maps since 1991 at 50 km resolution.  WindSat and AMSR-E are being studied for possible utility of 6 and 10 GHz measurements for soil moisture for sparsely vegetated surfaces.  SMOS is scheduled for launch in late 2007.  Aquarius is scheduled for launch in 2008 and Hydros in 2009.  (Note:  Hydros is now cancelled.)

Next Actions:  WMO Space Programme will discuss at CGMS progress and options for provision of soil moisture and salinity products including real time delivery of soil moisture products for NWP.

S15.
LEO SAR - Data from SAR should be acquired from R&D satellite programmes and made available for operational observation of a range of geophysical parameters such as wave spectra, sea ice, land surface cover.


Progress:  The wave spectra from ENVISAT are available in near real time from an ESA ftp server.  CSA’s RADARSAT data are used in deriving ice products by the National Ice Center.


Next Actions:  WMO Space Programme to discuss with space agencies, via CGMS, (1) broader access by WMO Members to ENVISAT SAR data, (2) availability of SAR data from other agencies, and (3) continuity of such missions.  Assessment of status and plans should completed by CGMS in 2006.
S16.
LEO Aerosol - Data from process study missions on clouds and radiation as well as from R&D multi-purpose satellites addressing aerosol distribution and properties should be made available for operational use.


Comment:  Terra and Aqua carry the MODIS sensor that is providing global aerosol products over ocean and most land regions of the world at 10 km spatial resolution.  Additional R&D satellites currently providing aerosol optical thickness and optical properties include Terra/MISR, PARASOL, EP-TOMS, and Aura/OMI,  CALIPSO will carry an R&D lidar for monitoring the vertical distribution of aerosols along the orbital ground track of the spacecraft, which is in the A-train orbit along with Aqua, PARASOL, CloudSat, and Aura.  NASA’s Glory mission (2008) as well as NPOESS has added APS, an aerosol polarimetry sensor.  ESA and JAXA are preparing the Earthcare (cloud/aerosol mission) for launch in 2012.


Next Actions  WMO Space Programme will continue discussions with space agencies, via CGMS and at CM, regarding availability of these data for operational use.
S17.
Cloud Lidar - Given the potential of cloud lidar systems to provide accurate measurements of cloud top height and to observe cloud base height in some instances (stratocumulus, for example), data from R&D satellites should be made available for operational use.  

Comment: GLAS data are currently able to determine vertical distribution of cloud top altitude along the nadir ground track of ICESat, but this spacecraft operates in ~100 day epochs and is not continuous.  CALIOP on CALIPSO should make these data routinely available in the A-train orbit (Aqua, PARASOL, CloudSat, and Aura).


Next Actions  WMO Space Programme will discuss with space agencies, via CGMS and at CM, near real time operational use of these data and operational follow-on planning.

S18.
LEO Far IR - An exploratory mission should be implemented, to collect spectral information in the Far IR region, with a view to improve understanding of water vapour spectroscopy (and its effects on the radiation budget) and the radiative properties of ice clouds.


Next Actions  WMO Space Programme to discuss with space agencies, via CGMS.

S19.
Limb Sounders - Temperature profiles in the higher stratosphere from already planned missions oriented to atmospheric chemistry exploiting limb sounders should be made operationally available for environmental monitoring.


Progress: MIPAS and SCIAMACHY data are available in near real time from the ESA ftp server.  NPP is scheduled to carry OMPS with ozone limb sounding in 2009.


Next Actions: WMO Space Programme will discuss with space agencies, via CGMS, progress/plans for distribution of data from MIPAS and SCIAMACHY on ENVISAT, from MLS and HIRDLS on Aura, and from similar instruments.  

S20.
Active Water Vapour Sensing - There is need for an exploratory mission demonstrating high-vertical resolution water vapour profiles by active remote sensing (for example by DIAL) for climate monitoring and, in combination with hyper-spectral passive sensing, for operational NWP.


Next Actions:  WMO Space Programme will discuss with space agencies, via CGMS.

S21.
Lightning Observation – There is a requirement for space borne lightning observations.  Several initiatives for operational implementation exist.  These should be encouraged to fruition.

Comment: NASA’s observations of lightning from OrbView-1/OTD and TRMM/LIS has demonstrated that 90% of lightning occurs over land, and that it is heavily tied to deep convection.  In addition to its importance in severe storms and warnings for safety, lightning is an importance source of NOx and thus contributes to elevated levels of tropospheric ozone.  The vision for the space-based sub-system of the GOS approved by the Extraordinary session of CBS in 2002 included GEO lightning under the need for “Several R&D satellites serving WMO Members”.  

Progress: The dynamics of lightning occurrence and its importance for nowcasting has been recognized by NOAA that plans to include a lightning sensor on GOES-R, and under consideration for MTG and FY-4, in the future.


Next Actions:  WMO Space Programme will discuss with space agencies, via CGMS.

S22.
Formation Flying – Advantages of formation flying need to be investigated
Comment: NASA has already demonstrated both a morning constellation (involving Landsat 7, EO-1, SAC-C, and Terra) and an afternoon constellation (Aqua, PARASOL, and Aura, soon to be joined by CloudSat (2006), CALIPSO (2006), and OCO (2008)).  These multi-agency and multi-country constellations demonstrate the added value of coordination of Earth observations to make a polar orbiting system greater than the sum of the parts, but able to launch when sensors and spacecraft are ready and available.

Next Actions: The utility of data from sensors flying in formation need to be assessed.  WMO Space Programme will discuss with space agencies, via CGMS
APPENDIX II

Suggestions on the GCOS Implementation Plan for consideration by GCOS JPO

Key Action 10:  Parties need to ensure that their climate-observing activities which contribute to GCOS adhere to the GCOS Climate Monitoring Principles.
Comments: space agencies and satellite operators should adhere to the GCOS climate monitoring principles relevant to the satellite observations.

Key Action 14: Parties need to: (a) ensure the continued operation of satellite measurements of the Earth radiation budget and solar irradiance (e.g., the NASA Earth Radiation Budget Experiment); and (b) support research to extend and improve current capabilities for monitoring clouds as a high priority.
Comments: (a) operational space agencies should seek to achieve that at least 1-2 operational satellites carry an Earth radiation budget and solar irradiance instrument with high accuracy, and ensure data continuity; (2) space agencies should pay high attention to onboard calibration system of VIS/IR instruments, which enable instrument measurements to achieve reliable and comparable cloud data sets reflecting cloud property changes.
Key Action 15: Parties need to: (a) fully establish a baseline network for key greenhouse gases; (b) improve selected satellite observations of atmospheric constituents; and (c) extend existing networks to establish a global baseline network for atmospheric optical depth.
Comments: Space agencies should give high attention to the transition of the relevant atmospheric constituents measurement instruments with adequate accuracy to operational use. 

Key Action 23: Parties are urged to adopt an internationally coordinated approach to the development of integrated global climate products and to make them accessible to all Parties.  As far as possible, these products should incorporate past data covering at least the last 30 years in order to serve as a reference for climate variability and change studies.
Comments: The traceability of all the satellite observation (e.g., calibration change and sensor onboard degration, orbital elements, instruments specification change, etc) are key issues for the establishment of the long-term product records.  Space agencies are encouraged to try their best to provide all the historical satellite observational data parameters for the past and current satellite systems, and try their best to keep stable satellite observations (orbital draft control, stable onboard calibration, less sensor degration, etc.) for the future satellite missions.

Annex III

ET SAT-1 WORK PROGRAMME

1. Review and update expected performance for satellites systems presently contributing to the space-based global observing system (Deadline 28 February 2006).
2. Review Terms of Reference for the THORPEX Observing System Working Group and provide comments if appropriate to the Chairman OPAG IOS (Deadline 28 February 2006).

3. Review and update the information contained in ET SAT-1 Document 5 and provide information to the WMO Space Programme Office (Deadline 28 February 2006).
4. Review the GCOS Implementation Plan and provide comments to the WMO Space Programme Office for use at the GCOS Experts’ meeting 9-11 January 2006 (Deadline 6 January 2006).
5. Provide additional input on “formation flying” as a particular way of operating spacecraft in low Earth orbit.
6. Review the Latest Statement of Guidance for Hydrology and provide comments and progress.  (Deadline ETSAT-2).
Annex IV
Action items

( as approved by the 1st session of ET-EGOS)
1a.
Secretariat to facilitate quarterly contact within ET-EGOS to check progress on workplan and IP next actions (March 2006 and thereafter).  

1b.
WWW Director to be requested to increase resources for the Secretariat to enable pursuit of IP actions regarding ground based sub-component of GOS in similar fashion to WMO SP pursuit of IP recommendations regarding space based sub-component of GOS.  (ET-EGOS chair P. Menzel, Feb. 2006)

1c.
Secretariat to provide acronym list for IP (Feb. 2006).

2.
Obtain update from CIMO on in situ observation capabilities for characterizing UT and LS temperature and moisture. (R. Stringer, April 2006)

3.
 Request response from regional rapporteurs on progress with regard to the recommendations in the IP concerning ground based sub component of the GOS as appropriate to their region.  Secretariat will approach the rapporteurs routinely to receive updates.  (Secretariat, Jan. 2006)  

4.
Review and update CEOS/WMO database of ground based component observing system capabilities to assure consistency with recent CBS monitoring statistics (R. Stringer, Jun 2006) 

5.
Study the impact of all AMDAR data over southern and central Africa in Global NWP.  (ET-EGOS chair P. Menzel request NWP centers, Feb. 2006).  Get feedback from Met Office regarding requirements for vertical resolution in AMDAR observations and in particular layer averaging for humidity (S. Goldstraw, May 2006).  Study the sensitivity to density (spatial and temporal) of in situ sea surface observations (pressure and wind) in an OSSE (ET-EGOS chair P. Menzel request NCEP, Jan. 2006).  
6.

Complete planning for a CBS/CAS expert meeting on optimized and targeted observations as requested by EC.  Report to OPAG-IOS chair on progress. (S. Goldstraw, Feb. 2006).  

7.
Provide a draft letter for Chair OPAG IOS to contact the appropriate commission (that owns the user requirements) for each application area to request that they assume responsibility for the RRR process, confirm or nominate a PoC that will update the user requirements as appropriate, and maintain the SoG for that application area (Secretariat, Jan. 2006). 

Global NWP


CBS / J. Eyre

Regional NWP
CBS / F. Rabier

Synoptic Meteorology


CBS / E. Legrand

Nowcasting and VSRF


CBS / (PoC TBD via J. Schmetz)

Seasonal and Inter-Annual (SIA)

Forecast


CBS / (PoC TBD via B. Strauss, chair OPAG DPFS)

Atmospheric Chemistry


CAS / L. Barrie

Aeronautical Met


CAeM / H. Puempel

Climate Variability


CCl / R. Heino

Climate Change 


CCl / R. Heino

Marine Meteorology


JCOMM / H. Kawamura

Hydrology


CHy / W. Grabs

Agrometeorology


CAgM / M. Sivakumar

8.
Establish contact with Chair of IPY Observing Working Group and establish information flow.  (P. Menzel, Jan. 2006)

9.
Contact OSE rapporteurs to start planning next NWP OSE Workshop for 2007 (ET-EGOS chair, Jan. 2006)

10.
Request CAS to look into options for sustaining the AMMA network (J. Eyre, Jan. 2006).

11.  
In view of the report that there is a risk of a lack of sustained funding for the ARGO Programme as it moves from the developmental to operational phase, Secretariat to contact JCOMM regarding issues to sustain Argo network (Secretariat, June 2006)

___________________

Annex V

Deficiencies in generation of climatological data in RA I 

and suggested actions to alleviate the problems

(RA I Sub-Regional Training Seminar on CLIMAT and CLIMAT TEMP Reporting)
It was reported that there are a significant number of CLIMAT and CLIMAT TEMP bulletins that do not comply with the WMO standards.  Following the AGM-04 and SMM-05 monitoring this amounted to deficiencies in 29% of CLIMAT bulletins and 57% of CLIMAT TEMP bulletins. The seminar noted that the main reasons identified for these deficiencies include:

• Misspelling or omitting the code name CLIMAT or CLIMAT TEMP in the first line

of the text;

• Repeating the code name CLIMAT or CLIMAT TEMP in the same bulletin

• Incorrect or omitted group MMJJJ

• Repeating MMJJJ in the same bulletin

• Station index IIiii is not in the beginning of the line or repeated or omitted.

The seminar was advised that these deficiencies could lead to different counting of the bulletins collected in the different monitoring centres depending on the tolerance of their software to the deficiencies. The centres with more sophisticated software could count more CLIMAT and CLIMAT TEMP reports because they can find the deficiencies and make the required corrections. Those centres with less sophisticated software could loose some bulletins with deficiencies and count fewer bulletins. The first four deficiencies in the list above are generated at the collecting centres and not at the observing stations. These deficiencies are generated manually or automatically during the compilation of the reports from several stations into one bulletin.

 The necessary assistance should be given to these centres to improve the situation. Some deficiencies in compiling CLIMAT and CLIMAT TEMP bulletins were generated by the observing stations. Two of these are:

• The data are not presented according to code forms FM 71-XII or FM 75-XII;

• The section groups in the CLIMAT reports are incorrect, omitted or incorrectly placed.

Based upon subject discussions and the experience gained by individual countries, the seminar agreed on specific actions to be taken to improve the availability and quality of CLIMAT and CLIMAT TEMP reports. Several recommendations were made to help alleviate existing deficiencies, including regular training of operational staff on the compiling of CLIMAT and CLIMAT TEMP reports and bulletins, e.g. using the updated CLIREP software. Specifically, the seminar recommended:

• The content of the WMO Handbook on CLIMAT and CLIMAT TEMP Reporting (WMO/TD No. 1188) should be reviewed both technically and editorially and a second, revised edition should be published.

• The most recent version of CLIREP software, including installation instructions, should be published in all working languages of WMO and distributed among Members.
• GCOS centres and the Secretariat should carry out an additional quality control monitoring to identify deficiencies in climatological data coverage and invite RA I Members to particularly undertake follow-up actions to comply with standing WMO rules and procedures.

• Taking into account that CBS has already developed and distributed a plan for the migration to table-driven codes (CREX and BUFR), RA I Members are urged to follow up this process in generating and transmitting CLIMAT and CLIMAT TEMP reports. The seminar also felt that it would be highly desirable that WMO arrange the appropriate training for RA I Members on the migration issues on a systematic basis.

• Following an extended discussion of which specific 30 year normals should be used in the preparation of the CLIMAT messages, it was agreed to obtain a specific recommendation and rationale from the AOPC and to distribute the recommendation to attendees.

• The seminar recommended that the development of CLIREP continue. The capability of one time entry of observational data and the ability to produce both SYNOP and CLIREP reports should be incorporated.

• It was agreed that by mid-January, to amend and distribute to participants, revised setup instructions. Revisions are necessary to address the changes in Version 1.2, and the use of the latest version of Java.

It was reiterated that financial assistance might be required to implement these recommendations. The seminar felt that these recommendations should be submitted to the upcoming sessions of Atmosphere Observation Panel for Climate (AOPC) and CBS for consideration.  The meeting also felt that such training seminars be continued in the future.

________________

Annex VI

CBS Management Group, Fifth session 2005 (Geneva, Switzerland, 26 to 29 April 2005)

ACTION SHEET (GOS matters)

	Para.
	Subject
	Action required
	Responsible
	Deadline
	Status/remarks

	3.1.1
	Co-rapporteurs on Impacts of New Instrumentation on the GOS
	To finalize, with the OPAG-IOS chair, the terms of reference of co-rapporteurs on Impacts of New Instrumentation on the GOS and activate their work in accordance with recommendations given by CBS-XIII
	OPAG-IOS Chair

Co-rapporteurs

C/OSY

SSO/OSY
	July 2005
	Done.  The Questionnaire was developed in coordination with the Secretariat and sent to Members 

	3.1.2
	Regional aspects of WWW
	Inform the Working Groups on Planning and Implementation of WWW in all Regions that there should be closer interaction and coordination between rapporteurs on regional aspects of WWW systems and planned activities of relevant CBS Expert Teams.
	C/OSY
	June 2005
	Done.  Regional Rapporteurs/Coordinators contribute to the OPAG-IOS activities as required.

	3.1.4
	Data acquisition and exchange in GCOS atmospheric networks
	To bring TD No. 1255 to the attention of relevant ETs
	C/OSY
C/ISS 
	June 2005
	Done.  The letter inviting appropriate coordination with GCOS sent to the OPAG-IOS, OPAG-ISS chairs and co-chairs, the rapporteur on the GCOS matters 

	3.1.4
	Data acquisition and exchange in GCOS atmospheric networks
	To task the rapporteur on GCOS matters to review and comment on the relevant results and proposals contained in TD No. 1255
	OPAG-IOS Chair

C/OSY
	October 2005


	Done.  See above item 3.1.4

	3.1.4
	Data acquisition and exchange in GCOS atmospheric networks
	To invite ET-EGOS and ET-SAT to collaborate with GCOS in addressing the issues related to the climate data availability
	OPAG-IOS Chair

D/SAT,C/OSY 
	July 2005
	Done.

	3.1.5
	GOS Implementation Plan
	To post the comprehensive PowerPoint Presentation of the GOS Implementation Plan (to be provided by the OPAG-IOS chair) on the WMO website
	C/OSY
	August 2005
	Done.

	7.6
	Brochure
	To prepare a pilot brochure on the evolution of the GOS 
	Dr J. Purdom
	Next MG-Meeting
	Done.


