WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR BASIC SYSTEMS

OPAG ON INTEGRATED OBSERVING SYSTEMS

IMPLEMENTATION/COORDINATION TEAM ON THE 

INTEGRATED OBSERVING SYSTEM 

Sixth Session

Geneva, Switzerland, 28 June – 2 July 2010
FINAL REPORT

[image: image1.png]



DISCLAIMER

Regulation 42

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

Regulation 43

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

© World Meteorological Organization, 2008

The right of publication in print, electronic and any other form and in any language is reserved by WMO. Short extracts from WMO publications may be reproduced without authorization provided that the complete source is clearly indicated. Editorial correspondence and requests to publish, reproduce or translate this publication (articles) in part or in whole should be addressed to:

Chairperson, Publications Board

World Meteorological Organization (WMO)

7 bis, avenue de la Paix



Tel.: +41 (0)22 730 84 03

P.O. Box No. 2300



Fax: +41 (0)22 730 80 40

CH-1211 Geneva 2, Switzerland



E-mail: Publications@wmo.int

NOTE:
The designations employed in WMO publications and the presentation of material in this publication do not imply the expression of any opinion whatsoever on the part of the Secretariat of WMO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

Opinions expressed in WMO publications are those of the authors and do not necessarily reflect those of WMO. The mention of specific companies or products does not imply that they are endorsed or recommended by WMO in preference to others of a similar nature which are not mentioned or advertised.

This document (or report) is not an official publication of WMO and has not been subjected to its standard editorial procedures. The views expressed herein do not necessarily have the endorsement of the Organization.

CONTENTS
	
	
	Page

	
	Agenda

	ii

	
	Executive Summary

	iii

	
	General Summary

	1- 36

	Annex I
	List of Participants

	37

	Annex II
	Terms of Reference of the ICT-IOS ad hoc task group on the RRR Database

	42

	Annex III
	Terms of Reference of the Regional Representative in CBS OPAG-IOS

	43

	Annex IV
	Role of the WMO Secretariat in coordination and support of AMDAR Programme activities

	44

	Annex V
	Draft Terms of Reference of the ET-SUP

	46

	Annex VI
	Proposed Work Plans of the Expert Teams

	47


AGENDA

1. ORGANIZATION OF THE SESSION

1.1 Opening of the meeting

1.2 Adoption of the agenda

1.3 Working arrangements

2. REPORT OF THE CHAIRMAN

3. WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)

3.1 Status of Implementation of the WIGOS Concept

3.2 WIGOS Implementation Strategy

3.3 Support of ICT-IOS to WIGOS development and implementation

4. STATUS OF THE SURFACE BASED COMPONENT OF THE GOS

4.1 Regional Basic Synoptic Network (RBSN) and Regional Basic Climatological Network (RBCN)

4.2 GCOS Surface Network and Upper-air Networks (GSN/GUAN/GRUAN)

4.3 Aircraft Observations

4.4 Marine and Oceanographic Observations

4.5 Polar and Cryosphere Observations

4.6 Performance Monitoring Results

5. STATUS OF THE SPACE-BASED COMPONENT OF THE GOS

5.1 Operational Component

5.2 Research Component

5.3 Global satellite intercalibration

6. STATUS OF SURFACE-BASED SUB-SYSTEM OF THE GOS IN THE REGIONS
7. IMPACT STUDIES

7.1 Observing System Experiments and Observing System Simulation Experiments

7.2 WMO Workshop on the Impact of Various Observing Systems on NWP
8. REPORTS OF THE OPAG-IOS EXPERT TEAMS

8.1 Report of ET-AIR 

8.2 Report of ET-AWS

8.3 Report of ET-EGOS

8.4 Report of ET-SBRSO

8.5 Report of ET-SAT

8.6 Report of ET-SUP

9. EVOLUTION OF THE GOS

9.1 New Implementation Plan for the Evolution of the Global Observing Systems
10. GOS-RELATED REGULATORY MATERIAL

11. PREPARATION OF OPAG-IOS INPUT FOR CBS-Ext.(2010) 

11.1 Terms of Reference of the Expert Teams
11.2 Terms of Reference of Rapporteurs
11.3 Work Plans
11.4 Input for CBS-Ext.(2010)
12. ANY OTHER BUSINESS

13. CLOSURE OF THE SESSION
Executive Summary

The Sixth Session of the CBS OPAG on Integrated Observing Systems’ Implementation and Coordination Team (ICT-IOS-6) was held at the WMO Headquarters in Geneva, Switzerland, from 28 June to 2 July 2010, and was chaired by Dr Lars Peter Riishojgaard.

The ICT-IOS discussed in detail various issues regarding its role in the implementation of WIGOS, and identified many areas where it will be able to provide input. It expressed satisfaction with the fact that WIGOS has recently been endorsed as one of the four high priorities within WMO for the next financial period.


The ICT-IOS reviewed both the surface-based and space-based components of the Global Observing System, and noted that there are still many issues regarding the implementation and operation of surface stations in some parts of the world. The importance of the AMDAR Programme and coordination role of the Secretariat was highlighted, and the need for the AMDAR programme to expand into Regions where it is under-utilized was discussed and some actions suggested, such as the hosting of Regional AMDAR workshops. 

The ICT-IOS stressed the importance of the database on observational user requirements and observing system capabilities which is used as part of the Rolling Review of Requirements (RRR). The different approaches for the hosting, and operations of the database were discussed, including the role of the various groups involved and funding and resource issues.

The ICT-IOS reviewed issues relating to the updating of regulatory material that will be required to incorporate the WIGOS directives and guidelines that are currently being developed. 


The ICT-IOS reviewed activities, achievements and issues of its expert teams vis-à-vis their terms of reference. Special attention was put on  expert teams’ involvement in the WMO four high priorities, namely GFCS, WIGOS&WIS, DRR and QMF.


The main deliverables of the ICT-IOS were recast into information and recommendations that will be submitted to CBS-XIV for review and consideration. These include revisions of the Terms of Reference of one of the Expert Teams, and the future Work Plans for all the Expert Teams. 
____________
General summary

1.
ORGANIZATION OF THE SESSION

1.1
Opening of the meeting

1.1.1
The Meeting of the CBS Implementation and Coordination Team on the Integrated Observing Systems (ICT-IOS) was opened at 10:00 hours on Monday, 28 June 2010 at the WMO Headquarters in Geneva, Switzerland.

1.1.2 Dr Wenjian Zhang, Director, WMO Observing and Information Systems Department, opened the meeting on behalf of WMO. He welcomed the participants and explained the significant developments relevant to CBS and especially to OPAG-IOS since the last meeting. He mentioned the importance of WIGOS and advised that most of the issues to be discussed this week have a WIGOS imperative. He advised ICT-IOS that WIGOS has just been endorsed by EC-LXII as one of the four high priorities within WMO for the next financial period. In addition the integration of observing systems within the WIGOS concept it has been recognized as a one of eleven WMO major expected results of the WMO Strategic Plan. Dr Zhang mentioned that the four basic documents integral to the WIGOS development had also been endorsed by EC-LXII, and that ICT-IOS had made important contributions to these basic documents. He thanked ICT-IOS for its input.
1.1.3 Dr Zhang advised the session that there are many important tasks to address, set by CBS, for discussion during the upcoming week, including the review deficiencies in coverage and performance of the existing GOS, coordinating and reviewing the development of standardised high-quality observing practices, and many other tasks. He wished the participants well with their deliberations and looked forward to seeing the results of the meeting. 
1.1.4 Dr Lars Peter Riishojgaard, Chairman of ICT-IOS, thanked Dr Zhang for his kind words, and also congratulated him on the fact of WIGOS becoming one of the high priorities at the recent EC-LXII.
1.1.5 The list of participants is given in ANNEX I.

1.2
Adoption of the agenda


The ICT-IOS adopted the Agenda for the meeting, which is reproduced at the beginning of this report.

1.3
Working arrangements


The ICT-IOS agreed on its working hours and adopted a tentative work plan for consideration of the various agenda items.

2.
REPORT OF THE CHAIRMAN
2.1
Chairman’s Report 
2.1.1 At CBS-XIV in Dubrovnik, March 2009, the IOS-ICT was reconstituted with a new Working Structure, new work plans, and new terms of reference of the Expert Teams and the Rapporteurs.

2.1.2 The Commission recommended that the “Vision for the GOS in 2025” be adopted, and requested of OPAG-IOS that a new version of the Implementation Plan for Evolution of the Space and Surface-Based Sub Systems of the GOS ( EGOS-IP) be developed, incorporating information from the new Vision.
2.1.3 CBS reviewed the need to establish new Expert Teams on Surface-based Remotely-Sensed (ET-SBRSO) and on Aircraft-based Observations (ET-AIR), and adopted their establishment.
2.1.4 The Session reviewed the situation regarding the WMO databases supporting the Rolling Requirements Review (RRR) process for the GOS and stressed that the CEOS-WMO Database on User Requirements and Observing Capabilities needs to be maintained preferably within the Secretariat and recommended that a review be undertaken to redesign the current database with the aim of reducing resources required for maintenance.
2.1.5 The Commission invited CAeM to investigate the establishment of an Inter-Commission Team on Space Weather together with CBS. This Team has subsequently been established and populated with experts.
2.1.6 The introduction of a Quality Management Framework (QMF) in WMO was discussed extensively. The MG supported the concept of a review and overhaul of the existing Technical Regulations, Manuals and Guidelines from a QMF point of view.
2.1.7 The CBS Management Group, Eleventh Session March 2010, highlighted the need for a properly resourced WMO database for user requirements and observing systems capabilities to allow for regular update and maintenance.
2.1.8 This issue of WMO databases has been raised by CBS as well as by all levels of subsidiary bodies as described in the previous section. The fundamental problem is the lack of a sustainable strategy for updating and maintaining the databases supporting the Rolling Review of Requirements and other WMO activities. The issue is treated in depth in Document 2(2), which lays out the problem in detail and includes three different proposals from external partners willing to run these databases on behalf of WMO. 
2.2 
Database on observational user requirements and observing system capabilities
2.2.1
The Secretariat provided an overview of the current status of the database on observational user requirements and observing system capabilities which is used as part of the Rolling Review of Requirements (RRR). The primary aim of the database is to address the extent to which in situ and space based observing system capabilities meet user requirements for observations, focusing on requirements from WMO programmes and co-sponsored programmes. The database was originally designed in collaboration with the Committee on Earth Observation Satellites (CEOS) and is maintained on the WMO web site
. The RRR database is two-fold and includes information on (i) technology free user requirements broken down by application areas, and (ii) surface- and space-based observing system capabilities.

2.2.2
The ICT-IOS recalled that the eleventh Session of the CBS Management Group (Geneva, 17-19 March 2010) highlighted the need for a properly resourced WMO database for user requirements and observing systems capabilities to allow for regular update and maintenance. It preferred a web-based database which could be interactively updated. The Group agreed that a sustainable strategy for developing and maintaining the requirements and capabilities must be identified. The RRR database is core of the RRR process, underpins the work of ET-EGOS for the development and evolution of the GOS itself as well as WIGOS. The Management Group therefore tasked the ICT-IOS with developing a proposal for implementing and maintaining the RRR database for presentation at CBS-Ext.(2010).

2.2.3
The ICT-IOS stressed that the RRR database is important for Members to understand the RRR process, and ensure traceability of recommendations expressed in the Vision for the GOS and the Implementation Plan for the evolution of global observing systems (EGOS-IP). The ICT-IOS reviewed several preliminary proposals for the development, hosting, maintenance, and operations of the database noting that they were non-binding at this point. These included (i) JCOMMOPS, (ii) the Systems Engineering Office (SEO) at NASA Langley Research Center (Hampton, Virginia, USA), and (iii) EUMETSAT based on the Dynamic Object-Oriented Requirements System
 (DOORS®). The meeting also noted that EUMETNET might be in a position to make a proposal for hosting the database if requested to do so by the WMO.
2.2.4
The ICT-IOS also considered two different approaches for the hosting, and operations of the database, i.e. (i) a centralized approach whereby the database resides at one centre, and that centre is responsible for its operations, maintenance, and updating, and (ii) a distributed approach whereby different centres responsible for specific parts of the database (e.g. satellite, surface-based, regional or specialized networks, …) may be involved for the operations, maintenance, and updating of the database. The meeting reviewed advantages and drawbacks of the two approaches and recognized that while the centralized approach would be more straight forward to develop, it might be more difficult and challenging to manage for the longer term in terms of updating the observing systems capabilities part of the database as the host agency would have to address aspects that are not necessarily related to its mandate (e.g. surface-based elements for a space agency). The ICT-IOS therefore recommended the distributed approach with the WMO Secretariat ensuring the overall coordination, and hosting of the requirements part of the database, NASA or EUMETSAT hosting the space-based observing system capabilities part, and either EUMETNET or JCOMMOPS hosting the surface-based observing system capabilities part.

2.2.5
The ICT-IOS recognized that there are a number of issues to consider in order to eventually be in a position to make an appropriate proposal to the CBS, including:

· Quality management in a way consistent with the WMO Quality Management Framework to permit the running of a reliable and well documented database;

· Engagement of experts in their own application areas for the review of user requirements;

· Noting that WIGOS will provide for appropriate mechanisms for the collection of metadata and information on the observing systems operated by Members, and in order to avoid duplication of work, it is recommended to eventually feed the observing systems capabilities database from information extracted from the WIGOS observing systems component database, as well as from monitoring information based on data actually received by key centres;
· Roles and responsibilities of the different actors for the overall coordination, operations and maintenance, updating, querying, and monitoring of the database. In particular, the structure of the future database must make it possible for designated persons to easily submit information to the database according to appropriate access rights and privileges.

· Funding requirements, and identification of funding sources;

2.2.6
The ICT-IOS also recognized that there has been no formal bidding process so far as the candidates listed above have been approached informally. It decided to establish a small ad hoc task group lead by Mr Riishojgaard (USA, ICT-IOS co-Chairperson), Mr Eyre (UK, ET-EGOS Chairperson), Mr Kalb (USA, Chairperson ET-SAT), Mr Schreiber (Germany), Mr Lafeuille (WMO Secretariat), and Mr Charpentier (WMO Secretariat) to develop a strategy for developing, maintaining, operating, and hosting the database, draft a letter to the potential candidates (i.e. NASA, EUMETSAT, EUMETNET, and JCOMMOPS), and propose a formal evaluation process to be submitted to the CBS in 2010 if additional resources are needed. The Terms of Reference of the task group are provided in ANNEX II.
2.3
Status of Action Items

2.3.1
Information on the status of Action Items was prepared for the ICT-IOS. It was agreed that only those actions will be discussed where members of ICT-IOS see a need. Most of the actions were completed or will be discussed during the respective agenda items. Those where follow-up is needed will be included into the Action Sheet from the ICT-IOS-6. 
3.
WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)

3.1 Status of Implementation of the WIGOS Concept

3.1.1 The Secretariat briefed the ICT-IOS on the recent progress in the development and implementation of the WIGOS concept based on the outcomes of EC-LXII (June 2010).
3.1.2 EC-LXII noted the updated version of the WIGOS Concept of Operation (CONOPS) with the understanding that it might be further refined in view of the lessons learned from the WIGOS Test of Concept Phase. The current version of CONOPS more adequately covered operational aspects of WIGOS and therefore, more fully met user expectations. 
3.1.3 The ICT-IOS was informed about the progress achieved in the WIGOS Pilot Projects and Demonstration Projects. Some projects have not been completed because of the need for additional guidance material and standards still to be developed. As underlined by EC-LXII, these projects should continue to be an important activity in the later WIGOS implementation stages, especially in assisting LDCs and SIDS countries to more fully benefit from WIGOS. However, the projects provided lessons learned, feedbacks and perspectives on the potential benefits, value and impacts of the WIGOS implementation process at the national and regional levels.
3.1.4 The ICT-IOS was informed that EC-LXII requested regional associations and technical commissions to incorporate WIGOS implementation activities into their operating plans and work programmes. In this regard, the session underlined the need to specify such activities in more detailed way.  
3.2
WIGOS Development and Implementation Strategy

3.2.1 The ICT-IOS was informed that the recently developed WIGOS Development and Implementation Strategy (WDIS) was endorsed by EC-LXII. WDIS is based on the WMO Strategic Plan, taking into account the lessons learned from WIGOS Pilot Projects and other activities carried out during the WIGOS Test of Concept phase. Detailed documentation is available at the WIGOS website: http://www.wmo.int/pages/prog/www/wigos/index_en.html.  
3.2.2 The objective of this strategy is to describe the steps that WMO, in collaboration with partner organizations, will follow to improve governance, management, and integration of WMO observing systems, and their contributions to co-sponsored systems, so as to ensure a coordinated, comprehensive, and sustainable system that meets the requirements of WMO Members and partner organizations.  The WIGOS Implementation Phase (2012-2015) as described in WDIS, builds on lessons learned from the WIGOS Test of Concept Phase (2007-2011) and lays the groundwork for the Operational Phase (from 2016 onward). The WIGOS Implementation Plan (WIP) will be developed in line with WDIS.

3.2.3 The ICT-IOS agreed with EC-LXII that meeting the quality requirements and expectations of users was critical to the success of WIGOS. This would require an in-depth examination of current practices used by WMO observing programmes, specific mission-related requirements that were already in place, and available technological opportunities. WIGOS QMF implementation strategy would specify all processes of QMS for observational networks. Attention should also be paid to the guidance on how to manage observational networks and observing sub-systems to fully meet QMF requirements.

3.3 Support of ICT-IOS to WIGOS development and Implementation

3.3.1 ICT-IOS discussed potential areas of activities, roles and responsibilities of ICT-IOC to support the WIGOS development and implementation.

3.3.2 It was agreed that the current ETs’ activities are well aligned with WIGOS requirements. 

3.3.3 ICT-IOS noted that the central coordination role of the Secretariat was underlined as critical in the WIGOS implementation. 

3.3.4 ICT-IOS discussed the relationship between the different implementation and strategic plans of WIGOS, WIS and of related activities, such as, GCOS and GAW. Consensus was reached on the inter-relationship and it was agreed to generate a diagram to explain this relationship, tentatively targeted for the ICT-IOS presentation at the CBS TECO.

3.3.5 ICT-IOS agreed on the four main areas where it can provide advice and technical guidance:
· Development of guidance for the design and evolution of observing systems utilizing the RRR Process,

· Development of WIGOS standards, including data management procedure, quality control procedures, metadata standards, in close collaboration with other technical commissions and partner organizations,

· Provision of the technical guidance and advice to Members and regional associations on WIGOS,

· Review, update and harmonization of WMO regulatory material.

3.3.6 Chairpersons of the ICT-IOS expert teams were requested to prioritize their activities according to the above areas.
4.
STATUS OF THE SURFACE BASED COMPONENT OF THE GOS

4.1
RBSN/RBCN

4.1.1 The status of implementation of the surface stations in 2010 that make 8 observations per day (complete observational programme) varied from 37% in Region IV to 97% in Region VI, with a global average of 74%. In Regions II and VI there has been a significant increase in the number of stations resulting from the Regional Association sessions being held during the period 2008-2009. Overall there has been an increase of over 2% in the number of stations in the RBSN/ABSN during the intersessional period. The percentage of non-implemented stations (no observational programme) in each Region has decreased to 2% (95 stations) globally in comparison to 3% (115 stations) in 2008.

4.1.2
90% of all established upper-air stations are included in the RBSNs. During the intersessional period the number of fully operational stations (making two observations per day) has shown a positive growth, with an overall increase in implementation of 2% from 531 (in 2008) to 541 stations (in 2010). The number of Radiowind stations continues to drop. The geographical distribution remains a concern, with the southern hemisphere still having consistently lower percentages of stations proposed for making two observations a day than the northern hemisphere. 

4.1.3
The number of RBCN stations globally in 2010 comprised a total of 3379 reporting stations (2867 CLIMAT and 512 CLIMAT TEMP). There has been an appreciable increase in CLIMAT reporting stations and a decrease in CLIMAT TEMP reporting stations, mainly in Regions II and VI, which revised their lists of stations by the respective Regional Association sessions. Overall the implementation of climatalogical stations reporting CLIMAT and CLIMAT TEMP remains at over 83% and 84% respectively.

4.1.4
The ICT-IOS noted that the implementation of stations, both surface and upper-air, in Region I, remains very low, and agreed that concentrated effort of the international community is needed to assist RA Members in implementation of stations, especially those belonging to RBSN/RBCN networks. The ICT-IOS further noted that the reduced availability of especially upper-air data over Region I has a negative impact on the quality of medium-range forecast products over all regions, not just over Region I itself.
4.2 GCOS Surface Network and Upper-air Networks (GSN/GUAN/GRUAN)
4.2.1 The Secretariat, on behalf of Mr Menne (CBS Rapporteur on GCOS Matters) presented progress in implementing the GCOS Surface Network (GSN), the GCOS Upper-Air Network (GUAN), the GCOS Reference Upper-Air Network (GRUAN), and activities related to progress review and planning of GCOS component networks in general. The Secretariat used guidance given by the ICT to report on (i) review of observing system performance, (ii) the definition of user requirements (i.e. the development of the 2010 update of the GCOS Implementation Plan), and (iii) issues related to those above items. Overall, good progress has been made in network performance thanks to the efforts of the CBS Lead Centres for GCOS, the GCOS System Improvement Programme, WMO and individual Members and donors.

4.2.2 Issues were raised regarding (i) the urgent need for much better international exchange of (sub)daily data of temperature, precipitation and other climate variables for studying climate variability and extremes, which is insufficient at present despite a 2008 WMO SG letter; (ii) continuing 
failure of GTS routing at RTHs as one of the root causes for non-exchange of station reports, such as the CLIMAT and SYNOP from GSN stations and the TEMP reports from GUAN stations, and (iii) the need for the establishment of an ad-hoc team under CBS auspices with the task to translate the appropriate operational procedures described in the forthcoming Guide to the GRUAN into the WMO regulatory material.
4.2.3 The ICT-IOS noted that the GCOS Reference Upper-Air Network (GRUAN) has been designated as a WIGOS Pilot Project. 
4.2.4 ICT-IOS noted the request of the Rapporteur on GCOS matters to establish a mechanism for the development and the approval of observing practices for the GCOS Upper-Air Reference Network (GRUAN) stations. It recognized that GRUAN, once fully operational, will become a part of GOS and WIGOS, and its operational practices will have to be accommodated in the WMO Regulatory Material, in particular in the Manual and Guide on the GOS. ICT-IOS was informed on the current development of a GRUAN Guide of operations and agreed that experts from CBS, as well as CIMO, should ensure translation of the appropriate operational procedures described in the forthcoming GRUAN Guide of operations into the WMO regulatory material, especially identifying observing practices to be included in the Manual and Guide on the GOS. An expert meeting should be organized to finalize these practices with a view of submitting them to CBS-XV for consideration. ICT-IOS requested the chairpersons of the Expert Team on Evolution of the Global Observing System (ET-EGOS), the Expert Team on Surface-based Remotely-Sensed Observations (ET-SBRSO) and the Expert Team on Satellite Systems (ET-SAT) to nominate members participating in this effort together with the OPAG-IOS Rapporteur on Regulatory Material. It is expected that GCOS Secretariat will be in charge of coordinating these activities. ICT-IOS agreed to request CBS-Ext. (2010) to consider this process for approval of GRUAN observing practices.  
4.2.5 ICT-IOS was informed that steps are needed to improve the exchange of key meteorological and climatological data over the GTS, including (sub)-daily data, by working with Members hosting RTHs and through other appropriate means. It noted that the CBS President was requested by GCOS to address this issue and that this request had been passed on to OPAG-ISS. 

4.3
Aircraft Observations  
4.3.1 The meeting noted that the current volume of AMDAR reports disseminated on the GTS, between 220,000 and 230,000 reports per day, has now stabilized following the significant correction that occurred towards the end of 2008 and into early 2009. It was also reported that the AMDAR community is increasing its focus on developing closer ties with all aircraft manufactures and related industries to assist with the development of a standardized software and hardware solution for AMDAR for all aircraft makes and models.

4.3.2 It was reported that the Spectra Sensors Inc. (SSI) developed WVSS-II water vapour sensor has recently undergone extensive testing in the DWD Climate Chamber in Lindenberg, Germany and the NOAA Upper-Air Test Facility in Sterling, Virginia. These tests have resulted in improved pressure/temperature fitting algorithm of the WVSS-II and independent validation of DWD chamber results. To date, the preliminary assessment of performance of the WVSSII sensor installed on a number of UPS and SWA aircraft has generally been of a good quality. It is expected that a final report from the USA AMDAR programme on the performance of the latest version of the WVSS-II will be completed towards the end of 2010. Under the E-AMDAR programme, DWD will replace the current WVSS-II sensors in three Lufthansa A319 aircraft for further performance tests of the latest WVSS-II  version. Also, as part of the overall strategy of validation of the WVSS-II water vapour sensor the USA AMDAR Programme will be seeking to have the WVSSII flown on a NOAA P-3 research aircraft and the E-AMDAR Programme will endeavour to install a unit on an European based research aircraft.
4.3.3 The meeting was informed that NOAA has signed a new contract with AirDat for the provision of TAMDAR observations. The current contract will conclude on 18 November 2010.  This new contract does not allow TAMAR data to be distributed on the GTS and due to the increase in the cost of individual TAMDAR profiles and the economic constraints, the quantity of data being purchased by the NWS will be significantly reduced from that of the previous contract. 
4.4
Marine and Oceanographic Observations 
4.4.1
The Secretariat reported on the current status of marine observing systems, and the further updating of the JCOMM Observing System Implementation Goals for Building a Sustained Global Ocean Observing System in Support of the Global Earth Observation System of Systems. The ICT-IOS noted that while dramatic progress has been achieved in the last ten years, the development of the oceanographic observing system components of the IOC-WMO-UNEP-ICSU Global Ocean Observing System (GOOS) was now progressing very slowly. Sixty-one percent of the overall ocean observing system is now completed. The drifting buoy and Argo float arrays have achieved their initial implementation targets and the preliminary target for VOS Climate (VOSClim) recruitment has been achieved. 

4.4.2
The ICT-IOS noted that the JCOMM Observations Programme Area (OPA) is now developing its work programme according to the latest developments with regard to (i) the Progress Report on the Implementation of the Global Observing System for Climate in Support of the UNFCCC 2004-2008; (ii) the outcome and recommendations from the OceanObs’09 Conference; (iii) the outcome of the Third World Climate Conference (WCC-3); (iv) non-climate requirements arising from the CBS Rolling Review of Requirements, including Statements of Guidance and gap analysis, and (v) the forthcoming update to GCOS-92, the implementation strategy for the global climate observing system. 

4.4.3
The ICT-IOS reaffirmed the need to enhance the partnerships between research institutes and operational services, and invited JCOMM to continue to contribute to the EGOS-IP, and report on progress on those actions that are relevant to marine observations.

4.4.4
The ICT-IOS noted with appreciation that significant achievements have been realized by the JCOMM Pilot Project for the integration of marine meteorological and other appropriate oceanographic observations into the WIGOS, including:

· A review of the WMO and IOC Technical Publications and updating of the marine chapter of the WMO CIMO Guide; a strategy for updating WMO and IOC Publications in order to harmonize standards was also proposed by the Pilot Project.

· Development of the IODE ODP to be interoperable with the WIS as a Data Collection or Production Centre (DCPC); key data-sets have been identified for which interoperability with the ODP and/or the WIS should be developed, and commitments already made by some of the agencies holding these datasets; three training courses on the use of the ODP have been organized in 2009 in the Russian Federation, the Republic of Korea, and Turkey;

· Establishment of WMO-IOC Regional Marine Instrument Centres (RMIC) with their Terms of Reference approved by JCOMM-III; USA, China and Morocco have offered to host RMIC facilities in RA-IV, RA-II and RA-I respectively; a workshop on Marine Instrumentation was organized in early 2010 to test the concept of RMIC at the facilities offered by the USA;

· Development of appropriate quality management standards through the IODE-JCOMM Standards process
;

· The production of a catalogue on JCOMM best practices and standards published on the web
. 

4.4.5
The ICT-IOS noted that the joint Steering Group for the Pilot Project was now working at finalizing a project report which will include:

· Key information about the project achievements, test of concept, and pending issues,
· Information on benefits of WIGOS integration regarding oceanographic observations for NMHSs, NODCs, and ocean data users, 

· Details about the strengths and weaknesses in the management of the ocean observing systems;

· Some recommendations derived from the analyzed strengths and weaknesses; 

· Information on the impact of the marine observing systems integration, and use of recommended standards on the operations of NMHSs, and NODCs; and 

· Lessons learned, and a proposal for legacy recommendations based on the lessons learned. It is expected that the legacy recommendations will be associated with a proposed future work plan, responsibilities, and costing.

4.4.6
The ICT-IOS acknowledged the contribution of the JCOMM in situ Observing Programme Support Centre (JCOMMOPS) towards the monitoring, and technical support for day to day implementation of the ocean observing systems, and welcomed the initiative by JCOMM-III to expand the role of JCOMMOPS including through enhancing the links with the space agencies for a better integration between in situ and satellite observing systems.
4.5
Polar and Cryosphere Observations 
4.5.1
ICT-IOS was provided with background information on the Executive Council Panel of Experts on Polar Observations, Research and Services (EC-PORS) (see http://www.wmo.int/pages/prog/www/Antarctica/antarctic.html). EC-PORS promotes and coordinates relevant activities of WMO programmes that are carried out in the Antarctic and Arctic regions by WMO Members and interfaces with all WMO programmes and related programmes throughout the world, to meet global needs and requirements for meteorological, climatological and hydrological observations, research and services in the Polar Regions. EC-PORS will continue the operational functions previously handled by EC Working Group on Antarctic Meteorology. ICT-IOS acknowledged that “Services” are the driver that anchors EC-PORS’s work.  

4.5.2
A summary of the implementation and operation of WMO Networks in Polar Regions, including the RBSN, RBCN, AMDAR, and International Arctic Buoy Program (IABP) was also provided to ICT-IOS. Attention was brought to the need for more work in the development and validation of satellite and in-situ observation in the Polar Regions.  It was agreed that there was a need to coordinate WMO weather, climate and water activities with other Organizations engaged in hydrology, permafrost, glaciology and oceanography. ICT-IOS discussed the use of supersites and/or reference sites in Polar Regions, and other cold climate regions, for integrated, multidisciplinary monitoring to provide standardized data, not only to WIGOS and WIS, but also for satellite product development and calibration and validation of space based observations.

4.5.3
ICT-IOS noted that EC-PORS now provides the WMO oversight on IPY Legacy Observing initiatives, including Integrated Arctic Observing System (iAOOS), Southern Ocean Observing System (SOOS), Global Cryosphere Watch (GCW) and Sustaining Arctic Observing Networks (SAON).  ICT-IOS requested the chairperson of ET-EGOS to interact with EC-PORS on several issues of mutual interest, including IPY Legacy observing initiatives, increasing the number of observations from polar regions (including buoy programs), and actions for acquiring real-time data in polar regions. It requested the Secretariat to inform the co-chairperson of EC-PORS accordingly. EC-PORS should provide ET-EGOS with relevant information and reports on these issues. ICT-IOS agreed that the new version of the Implementation Plan for the Evolution of global observing systems must address Polar Regions.
4.5.4
It was noted that EC-PORS provides oversight and support to the development of the WMO Global Cryosphere Watch (GCW) initiative which would extend from observation through research to prediction and services. GCW is recognized as an integrator between water, weather, climate and the cryosphere (e.g. snow, sea- and freshwater ice, glaciers, ice sheets, permafrost) within the framework of WIGOS (see ftp://ftp.wmo.int/Documents/SESSIONS/EC-PORS-1/INF04_GCW.pdf). GCW short term tasks were noted. A GCW implementation strategy is to be prepared for by EC-PORS for consideration by WMO Congress in 2011. GCW aims to implement a standardized network of cryospheric observations/observatories in cold climate regions, not just polar regions, where as many cryospheric elements as possible would be monitored in a standard manner for the long-term. This would be a core component of supersites/reference sites for integrated, multidisciplinary monitoring. It was agreed that ICT-IOS should provide EC-PORS with suggestions on potential supersites where a cryospheric observing program might be developed or enhanced and requested chairpersons of it expert teams to inform the Secretariat on their possible suggestions.

4.5.5
The Chairperson of OPAG-IOS will inform the CBS President on the EC-PORS request to identify appropriate CBS points of contact for activities related to research and services in Polar Regions. ICT-IOS noted the development of a Polar Prediction System (PPS) and the associated need to understand the quality of polar data, including their potential errors and biases.
4.6
Performance Monitoring Results

4.6.1
In 2009 the percentage of SYNOP reports available at MTN centres in comparison with the number of reports required from the RBSN stations was 80 per cent. There were significant deficiencies in the availability of SYNOP reports from some Regions; in Region I (59 per cent) and in Region III (61 per cent).

4.6.2 In 2009 the percentage of TEMP reports available at MTN centres in comparison with the number of reports required from the RBSN stations was 71 per cent. There are still significant deficiencies in the availability of reports from certain areas, in particular in Region I (28 per cent) and in Region III (49 per cent). Regional level variations also occur, for instance in Region I, the availability of TEMP reports decreased from 36 per cent in 2004 to 28 per cent in 2009.

4.6.3 In 2009 the percentage of CLIMAT reports available at MTN centres in comparison with the numbers of reports required from the RBCN stations was 72 per cent. There were major deficiencies in the availability of CLIMAT reports from certain areas, in particular in Region I (29 per cent).

4.6.4 The ICT-IOS was advised that in Region I, in addition to coding and message preparation deficiencies, the problems associated with availability of SYNOP, TEMP and CLIMAT reports are often associated with problems with communications, such as the fact that some countries do not have an operational message switching centre, and some centres do not have correctly implemented routing catalogues to ensure correct distribution of reports, in particular CLIMAT reports.
4.6.5 The meeting discussed possibilities to improve the communication to network operators in the Region to discuss possibilities to reduce the number of silent stations. RA-VI has organised the cooperation between international advisors of the NMHSs of the Region. This has been proved as successful and the meeting is supporting to introduce this mechanism for other Regions.
5.
STATUS OF THE SPACE-BASED COMPONENT OF THE GOS 
5.1 Operational Component
5.1.1 Mr Lafeuille reported on the status of the space-based component of the Global Observing System (GOS). See reference information on: http://www.wmo.int/pages/prog/sat/Satellites.html.
5.1.2 The current geostationary satellite constellation is providing the required minimum coverage, with some redundancy that allows valuable rapid-scan in some regions, thanks to the spacecraft maintained by China, EUMETSAT, Japan and the USA. These operators have firm plans to ensure continuity. Furthermore, Indian satellites could contribute as well if data were made available, the Republic of Korea has just launched an experimental satellite, and the Russian Federation is planning a launch by the end of 2010. Attention of the meeting was drawn to the forthcoming new generation of geostationary satellites currently planned in 2014 (FY-4O and Himawari-8), 2015 (GOES-R) or 2017 (MTG-I1). While these new programmes will bring significant advances for space-based observation (e.g. with higher spectral and temporal resolution), steps should be taken to ensure user readiness.

5.1.3 The operational constellation in sun-synchronous polar-orbit is also providing the required minimum coverage, thanks to the METOP, NOAA-19 and FY-3A satellites operated by EUMETSAT, NOAA, and CMA respectively; that several older satellites are still functional and providing supplementary observations; in addition Meteor-M1 from the Russian Federation is under commissioning. It was highlighted, however, that plans for the afternoon and the early morning orbit are not yet fully stabilized and would rely on satellites that are not yet operational and for which data access by all WMO members still needs to be confirmed. The status of polar-orbiting satellite missions and data availability thus should be monitored carefully in the coming years.

5.2 Research Component
5.2.1 Among the large number of Research and Development (R&D) satellite programmes that provide valuable data in support of the GOS, several R&D programmes are either in a process of transition to operations, or good candidates for such a transition from R&D to operational status in accordance with the Vision for the GOS in 2025.

5.2.2 For the following missions, there has been good progress towards an operational framework:
· Ocean surface altimetry is planned to reach an operational status with Jason-3 and GMES/Sentinel-3, complemented by research missions;

· Radio-Occultation Sounding is well on track with the inclusion of ROS aboard several operational series and the recent decision of NOAA to prepare a COSMIC follow-on;

· Ocean surface scatterometry is in progress, with Metop/ASCAT and FY-3E/SWMR, and several R&D missions like Oceansat-2, HY-2A, and possibly GCOM-W2. Oceansat-2 scatterometer data will be available in near-real time for operational use;

· Atmospheric chemistry is starting to be addressed in an operational framework with FY-3D/E/F, MTG/Sentinel 4, EPS-SG/Sentinel 5;

· Earth Radiation Budget is also starting to be addressed operationally, with ERM-SIM on FY-3A/C/E and CERES on NPP and possible follow-on.

· Some space environment monitoring missions have been flying on operational spacecraft for many years, although these missions have not been coordinated by WMO so far.

5.2.3 While these are good steps that contribute to implementing the Vision for the GOS in 2025, there is a need to refine in more detail the space-based architecture and the roles and responsibilities of relevant stakeholders to complete this implementation. This was highlighted by EC-LXII that considered that “CGMS should expand its coordination activities of operational missions for climate monitoring”. EC furthermore invited “the WMO Space Programme, in coordination with GCOS and with the support of relevant technical commissions, to work with space agencies, CGMS, CEOS and GEO to develop architecture for sustained, space-based monitoring of climate as a component of the future WIGOS and GFCS, for consideration by the next Congress”.
5.3 Global Satellite Intercalibration
5.3.1 ICT-IOS was informed of the progress made by the Global Space-based Inter-Calibration System (http://gsics.wmo.int), which responds to the need for interoperability of data from different satellite missions, in response to WIGOS requirements and in accordance to the Vision for the GOS in 2025. GSICS is expanding its membership with currently nine agencies in addition to WMO, has developed intercalibration methodologies, implemented procedures and tools, and has started to engage the user community. Infrared intercalibration products are evolving to a preoperational status and are routinely available on the web. Activities are now expanding into the visible and microwave spectral regions.
5.3.2 ICT-IOS commended GCISC on their progress and noted emerging impact on NWP and other applications. 

6.
STATUS OF SURFACE-BASED COMPONENT OF THE GOS IN THE REGIONS

6.0 General considerations:
(i) ICT-IOS appreciated that the Secretariat (Development and Regional Activities Department, DRA) coordinated nominations of Regional Representatives to OPAG-IOS with the respective Presidents of the Regional Associations. Participation of Regional Representative in ICT-IOS-6 proved to be essential for better understanding the regional aspects of the observing systems. ICT-IOS agreed on draft Terms of Reference of these Representatives (see ANNEX III) for consideration by CBS-Ext.(2010);
(ii) ICT-IOS noted that most of the regional representatives reported that some Members have changed observing practices for upper-air sounding from two ascents per day to only one at some of their observing sites. Although it is not obvious from the performance monitoring presented by the Secretariat, there may be other reasons for the reduction in the availability of TEMP messages, such as the availability of AMDAR sounding profiles. However, ICT-IOS encouraged Members to retain two soundings per day in those regions were no other upper-air observing system is available;
(iii) ICT-IOS noted that the reduced availability of upper-air observations in individual Regions has a global impact;
(iv) ICT-IOS recommended that CBS President communicates to the RA Presidents the need to initiate WIGOS implementation activities and recommend to them that they ensure that the Regional Representatives to ICT-IOS have appropriate linkage to the regional working structures;

(v) ICT-IOS recommended that CBS invite all Members to exchange precipitation data within the context of WMO Res. 40. 

6.1 Region I 

6.1.1 Mr Sonko presented the status of the surface-based component of the GOS in RA I. He informed the session that the fourteen session of RA I held in Ouagadougou, Burkina-Faso, February 2007, adopted the composition of RBSN and RBCN networks.
6.1.2 ICT-IOS was informed that, based on the monitoring provided by RTH Nairobi, the availability of data from RBSN and RBCN has not improved since that last RA I session, and in some areas had actually worsened. Based on the WMO Annual Global Monitoring, in 2009 only 59 per cent of SYNOP reports, 28 per cent of TEMP reports and 29 per cent of CLIMAT reports were available at the MTN centres. No reports were received from 13 per cent of stations producing SYNOP reports, 39 per cent of those producing TEMP reports and 62 per cent of those producing CLIMAT reports.
6.1.3 ICT-IOS was informed that many issues in RA I contributed to the low numbers of observational reports, including not keeping up with technological developments, the difficulties to establish stations in remote or inhabitable areas, Operation of national observing networks is hindered by inadequate funds to rehabilitate and maintain equipment, insufficient observational staff, caused in some countries, by the pressure on Governments to reduce its workforce, insufficiently trained technical staff to operate and maintain equipment, civil strife in some countries and continuing telecommunications problems.
6.1.4 However there has been some progress in: (a) automation of observing stations, such as 10 new AWS in the Democratic Republic of Congo; (b) rehabilitation and reactivation of silent stations, such as in Côte d’Ivoire (five stations), Guinea Bissau (two stations); (c) implementation of new communication links, such as in Gambia and Equatorial Guinea; and (d) the improvement of the quality of SYNOP reports, such as from Nigerian observing stations. 
6.1.5 The South African Weather Bureau is operating an operational AMDAR network covering the South African region. The SAWS is responsible for producing on average 3,200 reports and about 70 vertical soundings per day. In addition to that, SAWB has concluded an agreement with E-AMDAR for buying additional AMDAR data from visiting European aircraft. ASECNA and Météo France are developing a regional AMDAR programme in which Air France aircraft flying into  and from ASECNA countries will provide AMDAR data. The NMS of Morocco had offered to take the leadership in the establishment of a regional AMDAR programme covering North Africa and Western Asia. This programme is considered one of the priority pilot projects coordinated by the WMO AMDAR Panel.

On a daily basis AMDAR profiles from an average of 15 African airports generated by visiting European aircraft providing AMDAR data under the E-AMDAR programme are available on the GTS. 
6.1.6 The ICT-IOS noted that:
a) Poor telecommunications infrastructure in many African countries result in restricted national data collections and limited exchange of observational bulletins between NMCs and RTHs;
b) The number of sufficiently trained personnel to operate and maintain the existing observing stations has decreased significantly; 

c) The migration to table-driven code forms (CREX, BUFR) is progressing very slowly in RA I;
d) The idea of routeing CLIMAT and CLIMAT TEMP by “spraying”, meaning switching all received reports at an MTN centre to all connected MTN centres, may assist in more CLIMAT and CLIMAT TEMP messages being distributed on the GTS.

6.1.7 ICT-IOS noted that, in many cases, CLIMAT reports are not available from otherwise operational stations and that this is mostly due to the lack of experience and training in compiling CLIMAT messages for international exchange. It agreed that more training is needed in the Region for observers/operators on how to code and compile CLIMAT reports.

6.1.8 ICT-IOS noted that Report on the Status of the surface-based sub-system of the GOS in RA I (Africa) had also identified issues related to information System and Services (ISS) and requested its Chairperson to communicate this Report to the OPAG-ISS Chairperson for further action on those issues.
6.1.9 NMSs in Region I should be encouraged to more actively participate in AMDAR, in particular through a data delivery agreement with E-AMDAR if no AMDAR suitable national aircraft are available.

6.2
Region II 
6.2.1 Mr Ranalkar presented the status of the surface-based component of the GOS in RA II. 
6.2.2 Based on the WMO Annual Global Monitoring, in 2009 only 90 per cent of SYNOP reports, 81 per cent of TEMP reports and 88 per cent of CLIMAT reports were available at the MTN centres. No reports were received from 4 per cent of stations producing SYNOP reports, 7 per cent of those producing TEMP reports and 10 per cent of those producing CLIMAT reports.
6.2.3 Since 2004 there has been an increase in the availability of SYNOP, TEMP and CLIMAT reports. Members of the Region continued to automate their observing stations, including rain gauge stations. These automatic stations could become part of RBSN/RBCN in the future. Some Members have modernized or have plans to modernize their national observing networks and significant improvement in the GOS is expected in RA II in coming years.

6.2.4 The existing AMDAR programmes in China, Hong Kong China, Japan and Republic of Korea are continuing to expand their AMDAR coverage both domestically as well as internationally. National Meteorological Agencies which have expressed an interest, or are actively working towards implementing their own AMDAR programme include India, Iran, Pakistan, Thailand, Russian Federation and United Arab Emirates.
6.2.5 The ICT-IOS noted that:

a) Most of the countries in the Region have made progress in the installation of additional automatic weather stations;  
b) The lack of reception of reports at MTN centres may be attributed to problems with telecommunications, in addition to the number of silent stations;
c) The upper-air network in RA II is inadequate, but many countries in the Region do not have the resources to expand the network;
d) The AMDAR Programme in RA II has a potential to expand and Members should be encouraged to participate in the Programme.

6.3 Region III 

6.3.1 Mr Torres presented the status of the surface-based component of the GOS in RA III. He pointed out to a decrease in the number of stations in the RBSN, while noting that there has been a small increase in the number of stations in the RBCN.
6.3.2 96 per cent of the surface stations carry out one or more daily observations. During 2009, about 40% of the stations carry out 8 daily observations. Regarding upper air stations, in 2009 41 per cent of stations prepare two daily. The percentage CLIMAT reports transmitted have been constant in 90% during the 2006-2009. The stations that transmit CLIMAT TEMP reports were above 95% in the same period. 

6.3.3 The NMSs of Argentina, Brazil, Chile and Columbia have expressed interest in the development, e.g. participation, of an AMDAR programme. In 2005 the AMDAR Panel had organised an AMDAR workshop in Santiago, Chile. Although good contacts were made between the NMS of Chile and Lanchile no major progress was reported.
6.3.4 The ICT-IOS noted that:
a) Several countries have increased their AWS installations, and there are now around 600 AWS in the Region capable of data exchange;

b) The number of operational RBCN stations has increased, the transmission problems have decreased and errors in reports have decreased;
c) The Region has a high percentage of silent stations (4 per cent for SYNOP, 7 per cent for TEMP and 8 per cent for CLIMAT);
d) The number of fully trained technical personnel continues to decrease in many meteorological services;
e) AMDAR is not well represented in the region. To help address this issue the last meeting of Working Group on Planning and Implementation of the WWW requested an AMDAR workshop be held in the Region;
f) Every country in the Region will implement its own software routines for encoding and decoding BUFR data. They all expect to migrate to BUFR before November 2010. 

6.4
Region IV

6.4.1 Mr Stolz informed ICT-IOS on the status of the surface-based component of the GOS in RA IV. The ICT-IOS appreciated the completeness of his report on matters related to all aspects of GOS. 
6.4.2 The number of RBSN reporting stations in RA-IV has slightly increased in 3 stations in the last 2 years and in 27 stations in the last decade, basically a stable number. The number of upper-air stations has slightly decreased, in 3 stations, in the last year and a net decrease of 9 stations in the last decade. The number of CLIMAT and CLIMAT REPORTS stations has remained almost unchanged with the addition of only two CLIMAT reporting station.  
6.4.3 Although no Caribbean and Central America country has established a national AMDAR programme nor is participating is a regional AMDAR programme, an average of 20 AMDAR profiles are available from this region, produced by visiting USA aircraft. This data is accessible on the GTS. On the invitation of the NMS of Mexico, the WMO AMDAR Panel in cooperation with NOAA/NWS will organise an AMDAR workshop, 13-15 September 2010, in Mexico City. Invitations to participate in this workshop will be sent out by the PR of Mexico to all neighbouring WMO Members.
6.4.4 There are eight countries in GEO program: Belize, Canada, Costa Rica, Honduras, Mexico, Panama, The Bahamas and the United States of America and seven, Canada, United States, Mexico, Costa Rica, Argentina, Chile and Brazil in the GEONETCast network. Costa Rica has installed 3 GEONETCast antennas to improve early warnings. 
6.4.5 One of the major problems in RA IV developing countries is the migration to BUFR, the implementation of one quality system, the operation of the radar and radiosonde networks particularly in Central America with a number of silent stations. In the Global Telecommunication System, the ISCS is in the transition to ISCS-G2e by the end of April-May 2010 and is already working in almost all RA IV countries with a capability to send BUFR reports. Antigua and Barbuda, Barbados, Belize, Cayman Islands, Dominica, Jamaica, St. Lucia and Trinidad and Tobago are all in different stages of migration to BUFR and expect to migrate to BUFR before November 2010. Central America doesn’t have plans to implement the encoder/decoder software, except Costa Rica that has implemented the BUFR software with the assistance of the Instituto Nacional de Meteorología of Spain.  
6.4.6 The ICT-IOS noted that:
a) The number of AWS in the RBSN has increased to 14 per cent in 2008, consistent with the global trend;
b) The RBSN surface stations that make 8 observations per day (complete observational programme)  was 37 per cent, which is low in comparison with the global average of 74 per cent;
c) Developing countries of the Region have very limited resources for sustain and/or further improve the regional components of the GOS; 

d) Problems with communications are still affect the transmission of messages to and from some countries;
e) Most National Meteorological Services have reduced the technical personnel in meteorological stations;
f) The Region has a relatively high number of silent stations;
g) Only Canada and USA have participated in the AMDAR Program. A planned AMDAR meeting for Caribbean and Central America countries in 2010 may promote regional participation in the AMDAR Programme;
h) The Caribbean Meteorological Organization (CMO) is working with the Government of the Cayman Islands to assist with the implementation of the Cayman Islands Weather Radar project

6.5
Region V

6.5.1
Mr Sunarjo informed ICT-IOS on the status of he surface-based component of the GOS in Region V.
6.5.2
From 2006 to 2009 the availability of SYNOP reports from RBSN stations at MTN centres increased from 72 per cent to 75 per cent. During the same period the availability of TEMP reports from RBSN stations increased from 59 per cent to 63 per cent. The number of stations reporting CLIMAT and CLIMAT TEMP remains at over 80 per cent during the 2006 to 2009 period. 

6.5.3
As a result of the AMDAR workshop held in Kuala Lumpur (September 2008) the NMS of Malaysia has started the development of a national AMDAR programme. The NMS of Singapore has concluded an agreement with E-AMDAR for the delivery of AMDAR profiles produced by visiting European aircraft under the E-AMDAR programme. Météo France has started an initiative to include AMDAR data produced by Air France aircraft flying to French Polynesia into the Australia/New Zealand regional programme. A large area in Region V, mainly over Indonesia, is lacking AMDAR upper air data. Since there is potential for AMDAR to be implemented in Garuda aircraft, BMKG and Garuda Airlines should investigate the possible development of a national AMDAR programme for Indonesia.

6.5.4
It was mention that there has been some progress regarding the surface observing network in some of RA V Members. They are working to improve their observational networks such as the installation of new automatic weather stations and weather radars. However data of most of them have not yet been exchanged internationally.
6.5.5
The ICT-IOS noted that:

a) There is a relatively low availability of CLIMAT reports from the northern part of the Region;
b) There is still a relatively large number of silent stations in the Region;
c) There is a decrease in the number of upper-air stations making two observations per day, deceasing from 60 per cent in 2004 to 36 per cent in 2009 (see also paragraph 6.0 (ii));

d) Further assistance is needed from the AMDAR Panel, ET-AIR and the Secretariat to develop a regional AMDAR programmes. 
6.5.6 With the support of the WMO AMDAR Panel and the Secretariat, BMKG and Garuda Airlines should be encouraged to investigate the possible establishment of a national AMDAR programme in Indonesia.

6.6
Region VI

6.6.1
Mr Schreiber informed ICT-IOS on the status of he surface-based component of the GOS in Region VI. ICT-IOS was advised that of the 50 Members of RA VI only 26 NHMSs belong to the EUMETNET/EUCOS Programme, which for some years has been dealing successfully with the integration of different observation systems to provide data especially to the NWP community. From these NHMSs much detailed information on the different observation systems run by the NMHSs is available. From the remaining 24 NHMSs in RA VI, only basic information is available based on WMO monitoring.
6.6.2
The meeting was informed that there was a small increase in the number of RBSN surface stations and RBCN climate stations respectively in RA VI, while the number of RBSN upper air stations has remained effectively stable.

6.6.3
A short summary of the EUCOS sub-programmes and the associated surface and upper air networks within the EUMETNET community which is monitored by the EUCOS was presented to ICT-IOS. The availability and timeliness of the different data met the thresholds set by the EUCOS Members in more than 85% of cases. Operational quality monitoring helped to identify deficiencies in data quality and to improve this quality, as it was shown by the example of the VAD wind products of Doppler weather radar. 

6.6.4
An important issue of the evolution of the integrated GOS in RA VI is the planned redesign of a regional basic observing network, which should comprise new satellite sensors, several operational methods and systems of upper air measurements and a surface station network based on different user requirements, including those of the climate community. To reach these objectives a task team was established as a recommendation of XV-RA VI in September 2009 to develop a proposal of the redesigned network to be presented to RA VI for further implementation. This task will be run as a WIGOS Demonstration Projects. 
6.6.5
ICT-IOS was also informed on the use of satellite data received from different satellite systems covering Region VI. Within EUMETSAT there exists a network of eight different Satellite Application Facilities (SAF network) for intensified real-time and near real-time data processing. There are SAFs on Nowcasting, NWP, Hydrology, Ozone, GRAS, Ocean and Sea Ice, Land and Climate Monitoring which provide users in RA VI, and in other regions (e.g. RA I), with special data and products. 

6.6.6 It was also mentioned that within the different countries in RA VI there exist several other networks that collect meteorological or climate-related data, as for example phenological data. These are mostly not exchanged on a regular basis with other NHMSs.
6.6.7 With eleven airlines, 50 000 observations per day and more than 600 aircraft equipped with AMDAR, the Region is the second largest contributor to the global AMDAR Programme, also operating a dedicated AMDAR infrastructure.

6.6.8 The ICT-IOS noted that:
a) The EUMETSAT Council has agreed to the transition of the EUMETCast BMD from trial to an operational system;
b) Although not completed, the migration to TDCF is progressing better in RA VI than in the other Regions;
c) There are still some deficiencies in the implementation and operation of the RBSN and RBCN in some countries in the Region, as identified during WMO monitoring exercises.

6.7 The Antarctic 

6.7.1
WMO performance monitoring statistics for the Antarctic were reported to ICT-IOS. A regional view on the Antarctic observations was provided by the British Antarctic Survey (BAS) that also serves as the CBS Lead Centre for GCOS with the responsibility for the Antarctica and in this capacity it carries out routine monitoring of all the Antarctic RBSN, RBCN (including GSN and GUAN) stations and automated monitoring of all stations for which it receives data. Mr Shanklin (jdsh@bas.ac.uk) leads this activity and he is also the chair of the EC-PORS Antarctic Task Team. The ICT-IOS provided valuable feedback on several issues that should be further discussed by the EC-PORS Antarctic Task Team at their meeting in October 2010.

6.7.2
A key point to consider is how to provide feedback to individual stations if their data go missing. At BAS, this is done via an automated daily email to individuals which gives all stations that have been present in the last 90 days, but not in the last 3 days.  BAS takes action when a station it knows should be operational, but appears to be absent.  The chair of ET-AWS felt this type of system would be very valuable and encouraged EC-PORS to discuss this issue further.

6.7.3
There was considerable discussion on the application of WMO standards for observations in Polar Regions, especially for automatic weather stations.  ET-AWS has an activity in its work plan to develop the requirements for standards for a basic, robust AWS suitable for less developed, remote and extreme climate conditions. This activity has not yet been initiated for Polar Regions, but ET-AWS acknowledged the need to look at what might be “acceptable and reasonable” while keeping the standards “the same”. This was identified as an issue for CBS and CIMO.  The University of Wisconsin AWS network (64 stations) was acknowledged by ICT-IOS for its vital contribution to forecasting, logistical operations, and scientific studies of the atmosphere. 

6.7.4
ICT-IOS strongly urged the use of the GTS by all data providers in the Polar Regions to the maximum extent possible, and emphasized that real-time data exchange should be recommended to the greatest extent. It was acknowledged that some research and other programs may need to limit access for some period, but research groups to recognize the importance of these data for real-time applications. Members are encouraged to deliver all data in real-time. ICT-IOS recommended that this issue be discussed further at the upcoming meeting of EC-PORS Antarctic TT.

6.7.5
ICT-IOS agreed that the surface pressure information from ice buoys is particularly important, as there is not the same ability to determine surface pressure information from high resolution winds over ice as there is over the open ocean. The challenges of operating and deploying buoys by the research agencies were noted. ICT-IOS noted that EC-PORS will discuss recommendations from the IABP and IPAB on real-time monitoring and real-time requirements for services. EC-PORS was asked to keep ICT-IOS updated on this issue
7.
IMPACT STUDIES
7.1
Observing Systems Experiments and Observing System Simulation Experiments
7.1.1 The co-rapporteurs on scientific evaluation of impact studies undertaken by NWP submitted a report on the update of impact study activities performed after the last OSE workshop (Geneva, 2008). The report covers the latest OSE activities (for upper-air profiling, GPS radio occultation, advanced sounders, TAMDAR, FY3A, unmanned aircraft system), relating projects (THORPEX, AMMA, CONCORDIASI, MEDEX, WISDOM), OSSE activities and activities for the adjoint sensitivity tools.
7.1.2 ICT-IOS requests Members to conduct those impact studies as specified in Annex to paragraph 6.1.32 of the general summary of the Abridged final report with resolutions and recommendations of CBS-XIV (2009) 
 and in addition the following new OSEs/OSSEs:

· In the presence of dense satellite observations of ocean surface wind, what is the requirement for the density of in-situ surface pressure observations?

· ASAPs (Automated Ship-borne Aerological Programme). Guidance is needed on desirable coverage of ASAP soundings over oceans

· In support of Regional NWP, what observations are needed for the planetary boundary layer - which variables, and what space/time resolution?

· Studies are needed to address identification of critical locations for surface-based stations.

7.2
WMO Workshop on the Impact of Various Observing Systems on NWP
7.2.1
The co-rapporteurs reported the current activities for preparing the Fifth Workshop on the Impact of Various Observing Systems on NWP. The organizing committees have been nominated. The members include THORPEX Data Assimilation and Observing Strategies Working Group representatives. JCSDA expressed the interest to host the workshop in the USA. The number of expected participants is 50-70 and four days long is planed. The invited speakers are about 30 world’s NWP center representatives. The additional participants from THORPEX and the other programs are welcomed. As in the past workshops, WMO is prepared to provide support to invited speakers and/or other participants within the available resources to be allocated for this event in the next financial period. Co-sponsorship from the local organizers and other WMO or co-sponsored programmes is expected. Additional funding from satellite agencies will be requested.

7.2.2 The meeting was advised that holding the workshop during the first half of 2012 may be difficult as there would be a series of other meetings, and it may be better to aim for the second half of 2012. It was agreed that exact timing if the Workshop will be agreed upon after Cg-XVI.
7.2.3 ICT-IOS welcomed the participation of THORPEX in the Workshop organizing committee and encouraged the committee to look at the impact of observations beyond 10 days up to monthly and seasonal scales.

7.2.4 The ICT-IOS requested the organizing committee, chaired by Mr Andersson, to develop the preliminary programme of the workshop as soon as possible, so as to give participants as much lead-time as possible for preparing their input.

8.
REPORTS OF THE ICT-IOS EXPERT TEAMS 
8.1
Report of ET-AIR 
8.1.1 The ICT-IOS was advised that the Expert Team on Aircraft-based Observations (ET-AIR) held its first meeting in Toulouse, France from 16 to 19 November 2009 in conjunction with the AMDAR Panel meeting.  At that meeting it was concluded that considerable progress had been made on how ET-AIR could best contribute to WIGOS development and implementation, especially through the WIGOS Pilot Project for AMDAR.
Capacity Building

8.1.2 Through the Commission for Aeronautical Meteorology (CAeM) the Expert Team on Education and Training wishes to promote aircraft based observation systems by linking to the USA National Oceanic and Atmospheric Administration’s (NOAA) Global System Division (GSD). Initially, the non-restrictive GSD website at http://amdar.noaa.gov/ will be made available to all WMO Members.  This site contains AMDAR Frequently Asked Questions (FAQ), interactive forums to discuss aircraft based observation usage, reports and meeting presentations. ET-AIR and the AMDAR Panel have now developed a new standardized set of guidelines for organizing technical workshops that are designed to promote the development and implementation of national/regional AMDAR programmes. It is not aimed at training of weather/aviation forecasters on the use of AMDAR data, training on coding/decoding of AMDAR data or training of other operational personnel of NMSs.  Such workshops normally would follow once the national/regional AMDAR programme is about to be implemented and shall be negotiated by Members with respective WMO Secretariat Departments, especially through the WMO Education and Training Programme.

Quality Management Framework

8.1.3 This WIGOS Pilot Project for AMDAR is focusing on the practices impacting AMDAR data collection, processing, archiving and dissemination. The standard practices used in observing the atmosphere need to be well documented to ensure sufficient detail accompany the observations so that users can interpret measurements correctly. One of the objectives of the WIGOS Pilot Project for AMDAR is the development of a standardised Quality Management Framework for AMDAR data. The primary objective is to achieve a better coordinated response to quality control and management of AMDAR data from all operational AMDAR Programs through the development of a set of minimum standards, evaluation criteria and procedures for AMDAR data monitoring. 
Achievements

8.1.4
The following major achievements were recorded:

a) The joint meeting of the AMDAR Panel and ET-AIR in November 2009 resulted in better alignment of the work plans of both groups;
b) The future governance for the AMDAR Programme was discussed at the joint meeting of the AMDAR and ET-AIR, including the requirement for integration of AMDAR/Aircraft Observations into WIGOS;
c) The initial development of an AMDAR data policy is being investigated. ET-AIR is currently reviewing the suite of AMDAR data policies that are being used by operational AMDAR Programs with the aim of generating a data policy proposal for CBS;
d) The WIGOS Pilot Project for AMDAR has completed the development of a standardized BUFR Template for AMDAR. AMDAR community, jointly with the CIMO experts and ET-AIR, has undertaken the development of standardized procedures for Quality Management of AMDAR data and initiatives were taken to develop a database for AMDAR Data. Finally, steps are underway for the validation and intercomparison of the performance of the available water vapour sensor performance.
e) The set of guidelines and procedures for organizing AMDAR Training Workshops was agreed.
Issues

8.1.5
The ET-AIR reported the following issues:
a) For the successful continuation of AMDAR Programme, it is necessary that ET-AIR and  AMDAR experts coordinate closely aircraft observation activities with CIMO;
b) There is a need for the development of a standard Data Policy for AMDAR, since AMDAR data is owned by the airlines following a suite of AMDAR data policies;
c) The position of the AMDAR Technical Coordinator that was transferred from AMDAR to the WMO Secretariat, and initially funded from AMDAR trust fund, needs to be incorporated into the WMO regular budget;

8.1.6
It was recalled that the WMO Executive Council (June 2010) noted that some AMDAR Trust Fund donors will not be able to support aircraft observations’ activities as of 2011 and requested the Secretary-General to explore the possibility of including AMDAR activities into the WMO regular budget proposal for the sixteenth financial period. This is mainly because the AMDAR Programme is now regarded as a mature and operational component of the Global Observing System. So far, the AMDAR Trust Fund, through voluntary contributions of Members involved in the development of AMDAR, provides direct support to all activities related to aircraft- based observations. This Trust Fund is so far the source of funding for WMO staff coordinating aircraft-based observations. If sufficient and sustainable funding is not secured, either from WMO regular Budget or external resources, aircraft-based observations would not be sustainable. It would also degrade the efforts to further develop the global and regional AMDAR programmes aiming at filling the gaps in radiosonde upper-air sounding, either in populated or data sparse regions. See Annex IV for the Role of the WMO Secretariat in coordination and support of AMDAR Programme Activities.
Recommendations
8.1.7
The ICT-IOS agreed on the following recommendations:
a) Noting that the current AMDAR activities in the WMO Secretariat are currently funded from the AMDAR Trust Fund the ICT-IOS strongly endorses that the WMO Secretariat continues to coordinate AMDAR Programme activities and that the respective staff be funded form the WMO Regular Budget as of 2012, noting the fast evolving growth also effecting the Global AMDAR Programme;
b) Organize, as far as possible, joint meetings with the AMDAR Panel.
8.2
Report of ET-AWS 
8.2.1
Since CBS-XIV in March/April 2009, the Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS) held its sixth meeting in Geneva, Switzerland from 22 to 25 June 2010. The report is already available in a draft form. The final report on the meeting will be shortly available at: http://www.wmo.int/pages/prog/www/CBS-Reports/IOS-index.html.
8.2.2
Following CBS-XIV, the name of the Expert Team was changed to ET on Requirements and Implementation of AWS Platforms to incorporate implementation activities related to surface observation networks. CBS-XIV requested the development of standard procedures related to AWS implementation and use.

Capacity Building and Training
8.2.3
ET-AWS have contributed to the development of guidelines which direct members in the transition from manual to automated observing systems. The Guidelines for siting classification of surface observing stations will provide members with a consistent tool to manage observing sites according to WMO regulations and national needs. The Requirements for the configuration, operation and maintenance of AWSs in remote areas provides useful resources for member countries when facing challenges which are common across the globe. 

Global Framework for Climate Services
8.2.4
The Guidelines and procedures for the transition from manual to automatic observing stations, taking into account the GCOS Climate Monitoring principles, is an important focus for maintaining the climate integrity of networks. The Guidelines for siting classification of surface observing stations which are expected to be published in the CIMO guide will contribute to the responsible use of data for climate applications. The integration of automated and manual stations in a surface network is a climate recommendation.
Quality Management Framework
8.2.5
ET-AWS activities which contribute a Quality Management Framework (QMF) include the development of Guidelines and procedures for the transition from manual to automatic observing stations; the development of Guidelines for siting classification of surface observing stations; and the development of AWS metadata catalogues. BUFR codes and templates for reporting meteorological messages were developed together with IPET-DRC to assist members in reporting data in TDCF. The Functional Specification for AWS provides a uniform specification for member countries and instrument manufacturers in developing AWS networks in a consistent manner.

Achievements

8.2.6

The following major achievements were recorded:

a) Guidelines to assist members in the transition from manual to automatic weather stations that were developed jointly with CIMO ET-ST&MT are being prepared for publication by the end of the year;

b) The exploratory proposal by ET-AWS concerning the potential of surface-based sensors to be used for validation or integration with satellite observations was considered by ET-SAT and ET-SUP. Further work on this proposal is ongoing;

c) ET-AWS has made progress in the development of catalogues for instrument metadata in response of the provisions of the Guide on GOS, WMO-488, Part III, Appendix III.3;

d) ET-AWS reviewed a proposal for the Siting Classification of Surface Observing Stations developed by CIMO ET-ST&MT. ET-AWS agreed on the approval process of this Classification and had proposed that it is considered at CIMO-XV (September 2010) for inclusion in the CIMO Guide;

e) ET-AWS discussed several aspects related to the configuration, operation, and maintenance of AWSs in various climatic and environmental conditions. The issues discussed were put into a context with the transition from manual to automatic observations and advancements in technology for AWSs;

f) ET-AWS decided to develop a framework to document the challenges and solutions when operating AWS networks in terms of extreme climate conditions sub-system components;

g) Advances in AWS technology are most evident at the low end of the technology spectrum. The importance of full transparency and quality control of AWSs is required before the instruments and systems can be recommended for use in WMO networks, and that AWS should comply with the WMO guidelines;

h) ET-AWS worked closely with representatives of CBS IPET-DRC to resolve BUFR codes for many of the variables listed in the Functional Specifications of AWS;

i) Following the requirements of the ET-AWS, endorsed by CBS-XIII, the IPET DRC developed templates for representation of the AWS data (e.g. one-hour period with national and WMO station identification). ET-AWS contributed in both, the development and validation of those templates;

j) In considering the AWS Functional Specifications ,ET-AWS reviewed parameters related to hydrology and aviation. It agreed that Functional Specifications should be continuously maintained and reviewed and proposed a process to provide access to suitable expertise;

k) Specific attention was paid to the WIGOS standardization areas, namely to the first area, dealing with standardization of instruments and methods of observation;

l) Progress in the Moroccan WIGOS Demonstration Project was reviewed. This WIGOS demonstration project will be completed in 2011.
Issues

8.2.7
The ET-AWS reported the following issues:

a) In considering whether the term Automatic Weather Station covers all users including Climate, was of the opinion that this term was generic in the broadest sense relating to, inter alia, meteorological, climatological, marine, oceanographic applications and that there is no need to develop alternative terms, such as Automatic Climatological Stations; 

b) Considering the expansion in the role of AWSs in national networks and their contribution to the GOS, the importance of standardisation and homogeneity in support of WIGOS is required; 

c) ET-AWS agreed that AWS Functional Specifications should be continuously maintained and reviewed. To improve the process of maintaining and updating Functional Specifications, ET-AWS agreed that proposed variables should have a “mentor” on a semi-permanent basis; 

d) ET-AWS considered the needs of member countries for communication of real-time data from AWS, recognised the existing JCOMM arrangement in negotiating Tariff Agreements with ARGOS, and noted the recommendation from the JCOMM Pilot Project for WIGOS to work towards establishing an international forum of users of satellite data telecommunication systems. ET-AWS also recognized that there would be benefit in having a strong user base covering multiple applications to address system deficiencies, negotiate tariff and potential improvements of the rendered services with the operators of satellite data telecommunication systems.

e) ET-AWS noted that with the automation of visual (manual) observations there is a tendency that incorrect reports of present weather occur. A way to mitigate this effect is to deliver an uncertainty parameter, if it is possible to calculate one within the observing system;
f) In terms of Advances in AWS technology, these are most evident at the low end of the technology spectrum. It is important that full transparency and quality control of AWSs is provided before the instruments and systems can be recommended for use in WMO networks, and that AWS should comply with the WMO guidelines.

Recommendations
8.2.8
The ICT-IOS agreed on the following recommendations:
a) To establish a Functional Specification “mentor”, who would be responsible for maintaining a particular list of variables and to provide a link to the RRR process;
b) The Secretariat to approach partner organizations such as IOC and FAO in the view to expand the scope of the Argos Joint Tariff Agreement (JTA) to  address remote data communication requirements for automatic environment observing systems coordinated through WMO and those partner organization, system deficiencies, negotiate tariffs and potential improvements of the rendered services with all relevant operators of satellite data telecommunications systems;

c) A joint CIMO and CBS technical report should publish the Guidelines and Procedures for the Transition from Manual to Automatic Observing Stations;

d) Following adoption of the Siting Classification for Surface Observing Stations by CIMO-XV, the guidelines be developed to assist members to classify their stations. Material and tools for this should be developed and be used in training courses in Regions. ICT-IOS recommends that this classification is promoted as a common WMO and ISO standard;

e) ET-EGOS to explore differences in the definition of accuracy used by ET-EGOS and in the CIMO Guide with a view of their harmonization;

f) That ET-AWS develop guidelines to assist Members  in the use of National Station Identifiers and ET-AWS review the necessity of WMO Publication No. 9, Volume A be adapted to include National Station Identifiers;
g)  Organize, as far as possible, joint meetings with the respective CIMO expert team.

8.3 Report of ET-EGOS
8.3.1 The fifth session of the Expert Team on Evolution of the Global Observing System (ET-EGOS) met in Geneva from 30 November to 4 December 2009.
8.3.2 ET-EGOS focused on several major issues, including reviewing the progress on several activates related IOS, including THORPEX, IPY, AMMA, AMDAR, GCOS, EUCOS, GEO/GEOSS and ET-SBSRO. In particular the session reviewed progress on WIGOS and considered activities where ET-EGOS could contribute to WIGOS activities; reviewed the WMO/CEOS database of user requirement and reviewed and updated the Statements of Guidance in several application areas; reviewed studies of changes to the GOS assessed through their impact on NWP performance; reviewed the Implementation Plan for the Evolution of the GOS (EGOS-IP) and started preparation of a new version of the EGOS-IP.
Capacity Building

8.3.3 Several aspects of EGOS-IP require capacity building in order to be successful – to fill gaps between user requirements for observations and existing observing capabilities.
8.3.4 The establishment of NFPs has an important capacity building role – as well as providing an effective means of obtaining information on progress by Members on EGOS-IP, it provides a direct link through which NFPs may obtain advice and access to expertise to address identified problems.
8.3.5 ET-EGOS has interacted with the AMMA programme, which is recognised as an important opportunity for capacity building in West Africa.  The recent decline in the effectiveness of the network established during AMMA is a cause for concern.
8.3.6 The excellent progress of the AMDAR programme in extending the coverage of aircraft observations, and particularly in increasing observations of atmospheric profiles in developing countries, is an important and continuing contribution to capacity building.
Global Framework for Climate Services

8.3.7 Since its inception, ET-EGOS has enjoyed excellent collaboration with GCOS, through which user requirements have been well understood and documented.  As a consequence, the “Vision for the GOS in 2025” already represents a comprehensive response to the needs for global climate monitoring.
8.3.8 CCl has recently considered the observational requirements for other climate applications (i.e. other than global climate monitoring) but has advised that the documented requirements of GCOS are also adequate to cover their needs.
8.3.9 The database of user requirements covers both climate monitoring (GCOS) and seasonal-to-interannual forecasting.  Additional requirements (if any) for the newly emerging application of “decadal forecasting” should be considered.
8.3.10 The database of user requirements includes a contribution from WCRP, but this is now several years old and could usefully be updated.

Quality Management Framework

8.3.11 The RRR process, operated by ET-EGOS, represents an aspect of good practice in quality management.

8.3.12 EGOS-IP is a response to identified gaps between user requirements and observational capabilities.  Some of the gaps can be traced to deficiencies in quality management; actions to address these gaps are part of EGOS-IP.

Achievements
8.3.13 The following achievements were recorded:
a) Updated sections of the WMO/CEOS database of observational user requirements for Global NWP, Regional NWP, and Seasonal and Inter-Annual Forecasting;

b) Actions taken to rectify some weaknesses in the structure of the WMO/CEOS database; 

c) As part of the Rolling Review of Requirements (RRR) activities, actions taken to update Statements of Guidance (SoG) in several application areas;
d) Establishment of two new application areas: Space Weather and GTOS;

e) New Points of Contact were established for the application areas of Global NWP, High-resolution NWP and Ocean Applications. New versions of SoGs for High-resolution NWP and Climate Applications were approved;

f) Preparation towards a new version of the Implementation Plan for Evolution of the GOS (EGOS-IP), responding to the Vision of the GOS in 2025, has started; 

g) The Met Office (UK) has provided funding for a consultant to prepare the new version of the EGOS-IP, and the consultant has been engaged.

Issues 
a) The ET-EGOS reported the following issues: There are some weaknesses in the structure and content of the WMO/CEOS observational user requirements database. Some proposals have been made for changes in the scope of the Application Areas considered by the RRR process, such as renaming and changing the scope of “Regional NWP” to “High-resolution NWP", merging the application areas of “Nowcasting and Very-short-Range Forecasting” and “Synoptic Meteorology” and changing the scope and observational requirements for the “Hydrology” and “Agricultural Meteorology”;
b) There are issues regarding the long-term maintenance and updating of the various databases that are in place, including the two parts of the WMO/CEOS database, the “Dossier” space-based component database, the Volume A database and the proposed WIGOS observing systems component database; 
c) The scope and role of the RRR process in the new Work Plan for ET-EGOS has been queried in the context of pending resolution of these issues with WIGOS, the ET-EGOS activities will maintain their current scope;
d) National Focal Points will in the future be encouraged to focus their reports on progress on EGOS-IP in selected observing systems where they are expected to be the best source of information; 
e) Concerning the role of Regional Associations in the development of the new EGOS-IP, a single Point of Contact within each region to provide this collaboration would be helpful.
Recommendations

8.3.14 The ICT-IOS agreed on the following recommendations:
a) Renaming the EGOS-IP to “Implementation Plan for the evolution of global observing systems”;
b) Establishing an ad-hoc team of experts between CBS and CAS for coordination of satellite data for atmospheric composition;
c) Requesting ET-SBRSO to provide information to ET-EGOS on lightning detection capabilities;
d) Inviting ICTSW to provide user requirements for space weather for consideration by ET-EGOS;
e) Encouraging Members to provide upper-air observations at high vertical resolution;
f) Encouraging technical cooperation and capacity building amongst Members, based on partnerships, and aiming to enable all Members to contribute to the GOS and its evolution through EGOS-IP to the greatest extent possible;

g) Working on a strategy for the evolution of the WMO database of observational user requirements and observing systems capabilities (see paragraph 2.2 above, and Annex II).

8.4 Report of ET-SBRSO
8.4.1 The Expert Team on Surface Based Remote Sensing Observations (ET-SBRSO) was established by CBS-XIV in March/April 2009.  It has held one meeting, in Geneva from 23 to 27 November 2009, jointly with the CIMO Expert Team on Remote Sensing Upper-Air Technology and Techniques (ET-RSUAT&T).  

8.4.2 At this Joint Meeting, the ET-SBRSO focused on understanding the differences in the roles and responsibilities of the CBS and CIMO ETs and analyzing the ToRs provided by CBS-XIV. The ET-SBRSO work plan was analyzed and the tasks distributed amongst the ET members. 
Capacity Building

8.4.3 Regarding a contribution to the development and implementation of WIGOS, ET-SBRSO is engaged in the development of guidance to enable third party owned SBRSO system data to be exchanged between NMHSs for the public weather service task.

8.4.4 Regarding the assessing of the potential of new systems for operational implementation, the ET will engage with SBRSO system developers to enable the considerations of Developed, Developing and Least Developed Members constraints to be clearly understood. This will enable the development of a range of technical solutions that will meet the needs of members with varying resources and requirements. 
8.4.5 Regarding assessing the status of operational implementation of systems, ET-SBRSO will identify where Members are planning to implement systems in the future so that advice can be given on how to best implement the system and avoid wasted investment.
8.4.6 Regarding operational systems that can be integrated into the GOS, ET-SBRSO will assist by identifying suitable technologies that can be integrated into the national observing systems. Members will have a greater range of options available to them in the development of their national observing networks and by providing advice on the suitability of different SBRSO systems depending upon Members’ constraints in terms of funding or technical support this will enable Members to select SBRSO systems on a sliding scale of practical sustainability.
8.4.7 Regarding methods of data exchange, ET-SBRSO will identify on a range of  data formats and exchange protocols to enable  all Members  to make a contribution to the GOS.

Global Framework for Climate Services

8.4.8 To assess the potential of new systems for operational implementation, ET-SBRSO will ensure that the ability of SBRSO systems to contribute to climate monitoring is well understood. Opportunities for new SBRSO system to contribute to climate monitoring will be captured in reports of work to ET-SBRSO.
8.4.9 ET-SBRSO will identify where SBRSO systems can meet the climate monitoring requirement 
8.4.10 Regarding methods of exchanging of SBRSO data, ET-SBRSO will ensure that when constructing data exchange formats and protocols the needs of climate monitoring will be met
Quality Management Framework

8.4.11 ET-SBRSO will contribute to the development and implementation of WIGOS by reviewing WIGOS documentation, it will develop of guidance for Members on all aspects of undertaking operational observations and will include conformance and corrective action planning and implementation.

8.4.12 Regarding methods of exchanging data, ET-SBRSO will provide structured guidance contributes to quality management. Specifically the addition of data quality descriptors to SBRSO data will be an important contribution to QM. 

8.4.13 With regard to the monitoring and reporting of the status of operational systems, ET-SBRSO will provide conformance reports on operational status of SBRSO systems.

Achievements

8.4.14 The following major achievements were recorded:

a) ET-SBRSO started to work with EUMETNET and NOAA ESRL to facilitate the exchange of basic GNSS data with a view to develop guidance on how to establish licensing agreements to exchange 3rd party owned data between Members for the public weather service tasks;
b) A draft questionnaire on the operational implementation of Wind Profiling Systems has been developed and will be sent, via WMO Secretariat, to Members in 3rd quarter 2010;
c) The Turkish State Met Service has begun the development of a WMO Weather Radar metadata database, building upon the experiences of the EUMETNET OPERA Weather Radar Metadata Database; 
d) ET-SBRSO has begun to document the capabilities of existing operational SBRSO systems; 
e) In reviewing the ET-EGOS Statements of Guidance (SoGs), ET-SBRSO has started with the SoG for Global NWP; 
f) The joint CBS and CIMO meeting agreed that the exchange of Weather Radar radiances and radial winds should be the primary objective  however some work on the unambiguous definition of the data is still needed; 
g) The joint CBS and CIMO agreement there is an urgent need to define data quality descriptors for operational SBRSO systems.
Issues

8.4.15 The ET-SBRSO reported the following issues:

a) Valuable information on the operational status of observing systems is gathered via WMO questionnaires. Recent examples being the questionnaires on Weather Radars and Lightning Detection Systems. Some Members who usually reply to questionnaires and are known to operate Weather Radar systems have not replied to the recent questionnaire on Weather Radar. This may be an indication of questionnaire fatigue. A more sophisticated and less onerous process for gathering operational system information is required. For new systems a questionnaire will always be used but follow up information will be gathered using the approach adopted by ET-EGOS of using the Point of Contact to provide updates. A simple process document will be produced to articulate this procedure;

b) It is commonly accepted that operational information should be held in centralised operational databases.  However WMO does not have the resources to support the expansion of the current operational systems information databases. The Turkish State Meteorological Service is investing considerable effort in the development of an operational Database for Weather Radar metadata. As other SBRSO system operational network information databases are developed it is important that co-ordination of database functionality ‘look and feel’ is undertaken to ensure Members do not suffer from database fatigue;

c) Not all SBRSO networks are owned by NMHSs, and in some cases restrictions are placed on free exchange of this data due to the terms of licenses between the NMHSs and the owner of the systems. Guidance is needed to assist Members to negotiate a wider exchange of data obtained under license from 3rd party system owners.

Recommendations

8.4.16 The ICT-IOS agreed on the following recommendations:
a) Organize, as far as possible, joint meetings with the respective CIMO expert team;
b) For future ICT-IOS Meetings, ET-SBRSO should provide a report on the operational status of SBRSO systems.

8.5
Report of ET-SAT 
8.5.1 The fifth session of the Expert Team on Satellite Systems (ET-SAT) was convened in Geneva, Switzerland 26 to 29 April 2010. The previous meeting (ET-SAT-4) had been held as a joint session with ET-SUP in September 2008. Following CBS-XIV, the ET-SAT was re-established with a number of new participants. The primary objective of the fifth session was to advance the work programme defined by the CBS and, in particular, to:
· Review planned capabilities of operational and R&D satellites and potential measures to be taken to ensure a smooth transition to the upcoming satellite generations;

· Discuss the global coordination and planning issues for future missions to implement the Vision of the GOS in 2025, in particular in support of climate monitoring;

· Investigate the potential for enhanced integration of space-based observation instruments, data and products, and advise on related actions in support of the WMO Integrated Global Observing System (WIGOS) and the Global Earth Observation System of Systems (GEOSS);

· Review the sustainability, utility and improvement of WMO Dossier inventories, descriptions, and requirements related to space-based observing capabilities, as vital elements of the RRR.
Capacity Building and Training

8.5.2 With due credit to sustained WMO efforts, significant advances are evident toward harmonization in space observing instrumentation and international collaboration through joint missions. The accomplishments of WMO members’ space agencies are reflected in convergence toward consistency in channel selections and resolutions, overall maturation internationally of scientific and technical capabilities related to the development and use of the most advanced instrumentation. There are numerous examples of significant collaboration and exchanges among agencies involving instrument technologies, ground systems, data acquisition, processing and distribution, payload opportunities and launch support, and scientific research. These advances, which are continuing, are necessary and anticipate successful development of the space based components of WIGOS. 

8.5.3 It is vitally important that satellite providers (research and operational) communicate plans, schedules and formats for upcoming missions, this being necessary to assure user readiness. Early access to such information is required to support development and planning by WMO operational constituents and broader communities in order to plan for their own development, operational and research needs. There is a particular interest among colleagues in developing nations for  up-to-date information describing where and how data will be available (e.g. formats, metadata), as well a need to anticipate requirements for affordable software and tools necessary to ingest and manipulate these data for their applications. Actions are underway to provide more specific guidance and to emphasize the need for satellite agencies and organizations to provide links to such information through the WMO web site.  

Global Framework for Climate Services

8.5.4 Steps are needed to be taken for defining and implementing a space-based architecture for climate monitoring, through a mechanism that emphasizes the requirement for gap-free observing of Essential Climate Variables (ECVs) that can be operationally sustained across many decades. Such an accomplishment must promote greater mutual commitments and understanding of roles and responsibilities among R&D and operational agencies as it relates to exploiting research satellite capabilities, and long term commitments to system design considerations that do not exclude the possibility of eventual and deliberate transition of research observing capabilities into sustained operation. This has special significance in the context of space-based and climate aspects of evolution and implementation of WIGOS from requirements definition, through coordination of the design, development, operation, long term maintenance and refresh and of space-borne observing assets. Space-based observations will underpin Climate Services related to global and regional climate.
8.5.5 A proposed WMO organized workshop would specifically focus on developing a more comprehensive understanding of continuity requirements and risks associated with space-based satellite climate observing,  and would especially consider specific contingency planning approaches and implied shared commitments among Space Agencies, WMO Members and stakeholder communities. Such a workshop would invite representatives of the climate community (including GCOS, SCOPE-CM), space agencies of CGMS and/or CEOS, including representatives of the CEOS Virtual Constellations. Such coordination is necessary to maximize international space observation technology investments for global climate monitoring and change detection.
Achievements
8.5.6 The following achievements were recorded: 
a) Reviewed advances of participating agencies showing convergence toward greater consistency in channel selections and resolutions, overall maturation of scientific and technical capabilities related to the development and use of advanced instrumentation, as well as numerous examples of significant collaboration among agencies involving   instrument technologies, ground systems, data acquisition, processing and distribution, payload opportunities, and research;
b) Good progress towards an operational transitions for the following missions considered in  the GOS 2025 Vision: ocean surface altimetry; Radio-Occultation Sounding; ocean surface scatterometry; and encouraging steps taken for atmospheric chemistry and Earth Radiation Budget; and noted missions such as GPM and Ocean Colour for which operational transition are anticipated but as yet undetermined;

c) Began discussions on issues related to the development of the architecture for the operational climate monitoring from space, relying on a strong partnership between research and operational entities;

d) Working towards a more comprehensive and detailed analysis of the gaps between the 2025 Vision for GOS as it relates to global climate monitoring, and requirements associated with specific ECVs;  

e) Working on the chapter on Satellite Observation (Part II, Chapter 8) of the CIMO Guide on Instruments and Methods of Observation which  requires significant updating, and agreed to assist in reviewing the updates and to provide advice. Agreed to the need for a reference terminology for satellite instruments and parameters;
f) The activities of SCOPE-CM were endorsed, and encouraged its extension to terrestrial and/or oceanic pilot projects. The readiness of NASA to support the production of terrestrial ECVs from LDCM  data was noted. ISRO and CMA expressed interest in contributing to pilot activities; 

g) Recognition of the need for comprehensive information describing where and how observational satellite data are accessible, including necessary ancillary information as well as ingest and processing software for new generation satellites; took action to provide such information through web pages, with the understanding that the WMO web site will provide links to such web sites of the satellite agencies and organizations;
h) Emphasized the continuing importance for satellite providers (research or operational) to communicate plans, schedules and formats for upcoming missions, this being necessary to assure user readiness. Users express interest in acquiring data from new satellite missions, but cite lack of information to access and use this data;

i) The achievements of the Global Space‑based Inter‑calibration System program (GSICS). The methods being developed under GSICS are critical to the success of space‑based observing for long term climate monitoring, change detection and trending, and are also important to Numerical Weather Prediction (NWP). The ICT‑IOS strongly endorses GSICS and supports its future directions. 

Issues 

8.5.7 The ET-SAT reported the following issues:

a) The restructuring of the NPOESS programme could have a significant impact on the gap analysis conducted on earlier assumptions, in particular as concerns the early morning orbit mission for which very little information is available at the moment. Clarification should be sought from the USA about their new plans as they impact  the global LEO constellation defined by GOS;
b) Since assured (gap-free) continuity of the ECV data record is vital to the climate mission, internationally coordinated contingency planning (with attendant mutual commitments) should be considered to mitigate situations where climate observing continuity is at risk. A number of issues were noted in this respect:  
· The five dimensions of requirements of the RRR process do not directly address long-term continuity, stability, or the distinction between accuracy and precision, all of which have great significance in the context of a long term climate observing mission;
· With respect to contingency planning, it is advisable that the climate community be engaged to prioritize the parameters, ECVs and other geophysical measurements, for which continuity is perhaps more essential than others, as it relates to specific applications, time scales and contingency scenarios; 

· Contingency planning can only be meaningfully and productively discussed with respect to a nominal or reference architecture, which is not defined to any significant level of specificity in the Vision for the GOS in 2025;  

c) The “Dossier”, maintained by WMO with input from space agencies in collaboration with CGMS and CEOS, and the gap analysis derived from it is vital input to the Implementation Plan for Evolution of the GOS.  The concern is that the data compiled in the Dossier is not captured in a convenient interoperable database format and that the sustainability of the current WMO database of requirements and observing capabilities is  not guaranteed. 

Recommendations

8.5.8 The ICT-IOS agreed on the following recommendations: 
a) As requested by EC-LXII steps should be taken for defining and implementing a space-based architecture for climate monitoring, through a mechanism  that accounts for the different roles and responsibilities of the respective entities (including R&D and operational agencies, and their coordination bodies) while responding to the essential need for continuous and sustained operation;
b) WMO should prepare a workshop that would specifically focus on developing a full understanding of the special climate requirement for continuity and on architectural implications of these special requirements, in response to the request from CGMS to convene a “contingency planning workshop” regarding” the new missions implied by the Vision for the GOS in 2025”. The workshop would invite representatives of the climate community (including GCOS, SCOPE-CM), space agencies of CGMS and/or CEOS, including representatives of the CEOS Virtual Constellations;
8.6 Report of ET-SUP
8.6.1
The Expert Team on Satellite Utilization and Products (ET-SUP) has held two meetings since CBS-XIV, a reduced session, attended by most members via a teleconference on 7 and 8 October 2009, and the Fifth Session held in Geneva from 15 to 19 March 2010.
Capacity Building

8.6.2
ET-SUP provides oversight to the Virtual Laboratory for Education and Training in Satellite Meteorology (VLab). In accordance with the VLab five-year strategy, current efforts are directed to strengthen the VLab in all WMO Regions through the network of Centres of Excellence, and broaden the scope of VLab from operational meteorology to oceanic, climate and environmental applications.
8.6.3
Expressing detailed requirements for satellite data access is important to promote wider access to satellite data and products, and was requested in the context of the WMO Information System (WIS). This process needs to be conducted at the regional level, in order to take into account the regional context for example in terms of meteorological applications, communications infrastructure, available data sources, user profiles and processing capabilities.
8.6.4
This issue has been addressed for RA III and RA IV, for which an ad-hoc Task Team has been established by the Secretary-General of WMO and placed under the leadership of the RA III Rapporteur on the Space Programme; a template for identifying requirements was defined, and requirements were developed by the Task Team.  A Satellite Data Requirements Workshop was then held in Sao Jose dos Campos, Brazil in February 2010 to review the outcome of this requirements gathering exercise with the Task Team, the President of CBS, representatives of NOAA and EUMETSAT, and the WMO Secretariat.
8.6.5 Among its major outcomes, the workshop enabled:
· Better understanding of the technical and operational context of WMO Members in the area;

· Better understanding of the capabilities of existing and planned data dissemination means;

· Review and update of the data requirements;

· Demonstration of a process for requirements gathering and subsequent dialogue among data users and providers;

· Definition of a number of precise actions, aiming to respond to the highest priority needs in the short-term, 

· Recommendations to prepare a sustainable response to regional needs in the longer term.

8.6.6
The outcome of this workshop was brought to the attention of the RA III Working Group on Planning and Implementation of the WWW. It is suggested to encourage similar initiatives in other regions.

Global Framework for Climate Services
8.6.7
Progress on SCOPE-CM is an important contribution from the satellite community to GFCS.  

Quality Management Framework

8.6.8
A key principle of Quality Management is to perform continuous improvement based on regular assessment of how well users ’needs are responded. 

8.6.9
ET-SUP implements this principle through regular enquiries to WMO Members through a biennial questionnaire that aims at identifying: progress in data access and use; limiting factors; and suggestions for improvement
Achievements

8.6.10
The following achievements were recorded: 
a) Advice on integration of satellite observations and products, in the context of  WIGOS;
b) Review of the space-based Global Observing system and feedback to ET-SAT;
c) Finalizing the Questionnaire for monitoring the progress of satellite data availability and utilization,  that was issued in January 2010;

d) Recommendations to improve the availability of satellite data;

e) Assessment of the SCOPE concept and proposal for its expansion;

f) Reviewing and providing advice on web-based user information on access to and utilization of satellite data;

g) Training through the Virtual Laboratory network of Centres of Excellence.

Issues
8.6.11
The following issues were recorded:

 
a) The operational meteorological satellite programmes in geostationary orbit are all planned to migrate to new generations in the 2014-2017 time frame with FY-4-O, HImawari-8, GOES.R and MTG-I1. This is an opportunity, but also a challenge for users to be ready for this migration in all WMO Regions in order to avoid any disruption;
b) Getting real-time access to satellite data is an issue for many users. The following difficulties were identified:

· Need for improved information on the technical details of direct broadcast services (early information in advance of the launch and software pre-processing tools) and access to near-real time data sets;

· Need for guidance on software analysis or processing tools;

· Need for more systematic expression of user requirements for data and products.  These requirements should best be formulated at the regional level, for consideration by the relevant data providers.

c) A need for further standardization was identified in two particular areas:

· Direct Broadcast services in X-band, which start to be used by several operators for high data rate services of new missions in polar-orbit, without any particular standard, unlike the L-band for which CGMS standards are applicable; 

· Definition of common features and minimum characteristics of widely used instruments such as multispectral imagers; 

d) The increasing amount and complexity of future satellite data poses a real challenge to users. There is thus an increasing need for sharing development effort and processing capabilities. This can be achieved through promoting global networks of expertise and operational processing capabilities.  Following an approach similar to the SCOPE-CM, initiatives could be considered for a number of applications;
e) The biennial questionnaire survey provides useful qualitative information, the quantitative relevance of this information is however limited by the low rate of response by WMO Members, around or below 50%. Trend analysis is difficult due to great variability. There is a need to increase the response rate by WMO Members; and to cover all relevant user applications without limiting the scope to weather forecasting;
f) The Virtual Laboratory (VLab) is a powerful network of competences and resources, which can only have its full efficiency if supported by some central coordination function. This coordination is performed by the VLab Technical Support Officer (TSO), a new position funded in turn by VLab space agencies on a voluntary basis. Funded has only been identified for 2009 (by INPE) and 2010 (by NOAA) so far. The sustainability of this function should be secured through a multi-annual funding plan;
g) Since application areas have organized satellite expert groups, it is important for ET-SUP to establish proper linkages with these groups in order to adequately reflect the needs of these groups and benefit from their feedback and expertise without unnecessary duplication.

Recommendations

8.6.12
The ICT-IOS agreed on the following recommendations:
a) A strategy should be developed to ensure user readiness, in all WMO Regions, for the upcoming geostationary satellite generations. The Virtual Laboratory Management Group has agreed to prepare a generic transition plan for ET-SUP and subsequent consideration by satellite operators and regional user communities. ICT-IOS agreed that these planned changes should be brought to the attention of the CBS and the Regions. Recommendation should be made to satellite operators who are planning new geostationary satellite generations to include an appropriate overlap period between current and future satellite generations to allow intercomparison and validation of products, and to facilitate a smooth transition for users;
b) Satellite operators should provide the user community with full technical details of the data from their planned operational spacecraft, and related data access procedures, as early as possible and well in advance of operations, in order to facilitate the uptake of data from these satellites by the international community.  Ingest software should be made available for Direct Readout users. 
c) There is a need for increased attention to satellite data delivery, particularly in developing countries. The strategy for improving data access should consider the following priorities:
· Organizing the formulation of data requirements (both from a regional approach and a thematic approach) and the dialogue between data users and providers; 

· Implementing sustainable regional DVBS dissemination systems in every region to offer a cost efficient and integrated access to satellite data sources; 

· Demonstrating the inclusion of all relevant data types in the broadcast services, including interregional data exchange; and 

· Support harmonization of future Direct Broadcast systems as well; Support the implementation of complementary data access and distribution via the Internet;


The strategy should recognize the different needs of two types of users. Few operational centres can afford the capabilities for handling the full set of raw data from future satellite systems; while a majority of users will access higher level products requiring lower bandwidth. High-speed links shall be required among a few major processing centres and DVB-S would be most appropriate for broad product dissemination towards a high number of users. Considering the positive outcome of the RA III/IV Satellite Data Requirements workshop, it is recommended that a similar approach be followed in other regions. ICT-IOS agreed that similar initiatives should be encouraged in all Regions where satellite data access is a limiting factor;

d) Satellite operators, within ET-SAT, should be encouraged to consider harmonization of minimum characteristics of satellite instruments. The CGMS should be invited to consider harmonization of future X-band direct broadcast services. Satellite operators and CGMS should also be encouraged to optimize the global coverage when defining new satellite locations;
e) The SCOPE-CM concept should be extended to support other applications than climate monitoring. It is recommended to put emphasis on use of satellite data for operational weather forecasting. In particular, the concept of a SCOPE approach for satellite products in support of Nowcasting should be developed, in connection with the Severe Weather Forecasting Demonstration Project (SWFDP);  

f) The approach to the questionnaire should be reviewed for future editions, with a view to involve all relevant thematic areas and communities. The survey should be simplified to get a high response rate allowing quantitative analysis, and complemented by a more detailed enquiry towards targeted users or communities for more precise qualitative information e.g. on the use of actual products. The CGMS- and WMO-sponsored international scientific groups should provide feedback on availability and use of satellite data in their application area. 
g) Satellite operators should be invited to join their efforts in order to provide continued funding for the VLab Technical Support Officer (TSO) position in 2011 and beyond. The scope of VLab activities should be broadened. The VLMG, in consultation with other WMO Departments, has taken action to prepare a roadmap towards widening the scope of VLab activities to serve the needs of emerging scientific communities in the developing countries; 

h) A working relationship should be maintained by the WMO Space Programme  with the international scientific groups sponsored by WMO and CGMS (International TOVS Working Group, International Winds Working Group, International Precipitation Working Group, and International Radio-Occultation Working Group). ICT-IOS encouraged ET-SUP to support such a working relationship that should be mutually beneficial, mainly through exchange and assessment of reports and inclusion in the agenda of future ET-SUP meetings of a summary outcome of these international scientific groups.

9. EVOLUTION OF THE GOS 
9.1 The Chairperson of the ET-EGOS, John Eyre provided an overview of the current status of the development of the new version of the Implementation Plan for the Evolution of the global observing system responding to the Vision of the GOS for 2025 and WIGOS needs. The ICT-IOS agreed that the new plan should be named “Implementation Plan for the evolution of global observing systems” while carrying the same acronym (EGOS-IP). It also agreed with the guidelines and outline of the new EGOS-IP as proposed by ET-EGOS-5 and detailed in Annex IX of ET-EGOS-5 final report. The ICT-IOS noted with appreciation that a consultant, Mr Jean Pailleux (retired from Meteo France, and former member of ET-EGOS) has been recruited to draft a first version of the new EGOS-IP. The ICT-IOS endorsed the following schedule for the preparation and approval process of the new EGOS-IP:
a) April to October 2010: The consultant reads relevant documentation, consults with appropriate experts, the ET-EGOS chairperson and the Secretariat, and produces a first draft of the EGOS-IP;
b) November to ET-EGOS-6 (mid 2011): The ET-EGOS Chairperson in consultation with ET-EGOS members makes some adjustments to the EGOS-IP as necessary;

c) ET-EGOS-6: The ET-EGOS reviews the draft and proposes changes as necessary;

d) Mid-2011 - end 2011: The version approved by ET-EGOS-6 is circulated to other CBS Expert Teams for review and further changes as necessary; if necessary, a new consultancy activity  to include the suggested changes and finalize the draft;

e) End 2011: The ET-EGOS Chairperson makes a final review, with new changes if needed, and circulates the new version to the ET-EGOS by email for approval;

f) CBS-2012: The new EGOS-IP is submitted to the CBS Session in 2012 for approval.
10.
GOS-RELATED REGULATORY MATERIAL

10.1 The development and implementation of WIGOS will require revision of all WMO regulatory material (Manuals and Guides and possibly the WMO Technical Regulations), including Manual and the Guide on the Global Observing System, and the development of a new mandatory publication – WIGOS Manual. 

10.2 EC-LXII (Geneva, 8-18 June 2010) discussed the proposal to establish Inter-Commission Coordination Group on WIGOS (ICG-WIGOS). This Inter-Commission Task Teams should consider “standardization of observing system interoperability, data compatibility, data management, Quality Management System procedures, performance monitoring, WMO regulatory materials, and proposed improvements in observing networks/ systems.”

10.3 In view of this, two possible ways exist in revising the GOS regulatory materials:
a) To start revision and preparation of amendments to the Manual and Guide on the GOS and address them to the Inter-Commission Coordination Group on WIGOS for discussion; or

b) To request the ICG-WIGOS to prepare the corresponding guidance material for the revision of the Manual and the Guide on the GOS.
10.4 ICT-IOS noted that it would be necessary to revisit the mechanism of the development of amendments needed to comply with, and support to WIGOS Manual. It agreed that the current function of a Rapporteur would not be sufficient and that that a new working structure of OPAG-IOS may be needed and should be discussed at CBS-XV (2012). 
11.
PREPARATION OF OPAG-IOS INPUT FOR CBS-Ext.(2010) 

11.1 Terms of Reference of the Expert Teams

11.1.1
The ICT-IOS reviewed the Terms of Reference of its own and those of its Expert Teams. It was noted that the Terms of Reference of ET-SUP should be slightly amended in comparison to those approved by CBS-XIV. The draft Terms of Reference for ET-SUP will be submitted to CBS-Ext.(2010)  for endorsement (see ANNEX V). 
11.2 Review of the Terms of Reference of Rapporteurs

11.2.1
The ICT-IOS reviewed the Terms of Reference for the Rapporteurs and decided that no changes were required to these Terms of Reference as adopted by CBS-XIV. 

11.3 Work Plans

11.3.1
The Work Plans for all the Expert Teams were adopted for submission to CBS-Ext.(2010)  (see ANNEX VI).

11.4 Input for CBS-Ext.(2010)
11.4.1 ICT-IOS discussed the preparation of documentation for CBS-Ext.(2010) including the report of OPAG-IOS to CBS. It was decided that the Secretariat would prepare relevant working documents, based on ICT-IOS-6 Final Report, for finalization by the ICT-IOS Chairperson and Co-Chairperson. The ICT-IOS Chairperson and Co-Chairperson would also coordinate with the ET Chairpersons and Rapporteurs, if necessary.

12.
ANY OTHER BUSINESS

12.1
Climate System Monitoring

12.1.1 Mr Baddour made a presentation on WMO Climate System Monitoring emphasizing on the main scientific outcomes of the IPCC as well as on WMO’s World Climate Data Monitoring Programme (WCDMP) which provides annual statement on the status of the global climate and promotes the development of climate watch system to heighten user’s awareness on climate extremes with high socio-economic impacts. 

12.1.2 ICT-IOS was informed the new structure of CCl which comprises four Open Panels of CCl Experts (OPACE). OPACE-1 on Climate Data Management, OPACE-2 on Climate Monitoring and Assessment, OPACE-3 on Climate Products and Services and OPACE-4 on Climate Information for Adaptation and Risk management. He presented Data Management aspects as well as other projects on climate indices. OPACE-1 and OPACE-2 guide the work undertaken under the WCDMP. OPACE-1 Area of activities encompasses climate Observations and related data managements, archiving and data rescue, while OPACE-2 focuses on coordinating WMO climate monitoring activities, climate variability and change and data sets and indices for use in climate change detection in support for climate change adaptation.  

12.1.3 The main priority areas for CCl in climate data with relevancy to the issue of observations systems with increased focus on National and local needs and capacity building include:

a) Provision of peer-reviewed guidelines on  the use of AWS in climatology and capacity building status and  requirements on climate observations for developing countries; and the completion of  the updated guidelines on the quality control of surface climate data;

b) Undertaking, in cooperation with CIMO, the establishment of standards related to the measurement of snowfall, snow depth and solid precipitation and the performance of AWS and alternate standards for climate observations in mountainous regions;

c) Providing  guidance on minimum set of requirements for NMHSs to benefit from space-based data, radar data and data from other remote sensing platforms for climate studies and applications;

12.1.4 ICT-IOS was informed on the main gaps in terms of climate data, including the lack of appropriate data coverage in developing countries in particular in Africa. He pointed out the necessity for higher resolution, high quality and timely accessible climate data to meet the new and evolving requirements for climate services. He emphasized the ongoing international collaboration to take up some of these challenges in developing countries such as through CLIMDEV project which is being coordinated by ACMAD which aim to link climate data issues with the development and risk management imperatives.

12.1.5 CCl put emphasis on the need for improved data sets for global climate system monitoring. In this regards he mentioned the proposed initiative by UK for organizing an international workshop on land surface air temperature datasets which will be convened at the met office, 7-9 September 2010 in collaboration with WMO, GCOS and WCRP. 

12.1.6 Improving collaboration and working arrangements with other TCs, WMO and co-sponsored programs such as Space program, WIGOS, WIS, GCOS, ETRP, IPY and WCRP, would be important to further contribute in developing climate observations and related climate data aspects as well as developing climate monitoring knowledge and provision of climate services.

12.1.7 ICT-IOS agreed to strengthen collaboration with CCl on aspects related to observations and observing networks. It requested the Secretariat, in particular Mr Baddour, to liaise with CCl regarding requirements to be used in the RRR process and the Statement of Guidance for the Application Area “Climate Applications” with the emphasis on requirements other than those stated by GCOS. Mr Baddour was also requested to identify a Point of Contact representing CCl (and Climate community) in the RRR for this Application and in ET-EGOS.
12.2 Capacity Building and Technical Cooperation
12.2.1 OPAG IOS capacity building activities are recorded under the reports of the individual expert teams. ICT-IOS agreed that more effort is needed to support developing countries, LDCs and SIDS, especially by providing guidelines and organizing training and capacity building events in the respective regions.
12.2.2 ICT-IOS agreed on the following guidelines for the allocation of priorities for technical cooperation activities for the integrated observing systems:
(a) Highest priority should be given to the projects aiming at improving and restoring the existed and building the new upper-air observational capabilities of the RBSN/RBCN with emphasis to the activation of silent upper-air stations and the improvement of coverage over data-sparse areas (in particular as regards the purchase of equipment and consumables, and the training of staff);

(b) Highest priority should be given to extend AMDAR coverage to developing countries, LDCs and SIDS to supplement scarce upper-air observations or to provide a cost-effective alternative to countries that cannot afford costly upper-air sounding systems.

(c) High priority should be given to the projects related to the improvement of data quality, regularity and coverage of surface observations of the RBSN/RBCN with emphasis to the activation of silent stations and the improvement of coverage over data-sparse areas;

(d) High priority should be given to projects related to the introduction and/or use of new cost-effective observing equipment and systems including surface-based AWSs, AMDAR, ASAP and drifting buoys;

(e) Medium priority should be given to the projects related to the improvement/upgrading of stations not included in RBSN/RBCN list of stations.
13.
CLOSURE OF SESSION


The session closed at 17:16 hours on Friday, 2 July 2010.
____________
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ANNEX II
TERMS OF REFERENCE OF THE ICT-IOS AD HOC TASK GROUP ON THE RRR DATABASE
The ad hoc task group on the Rolling review of Requirements (RRR) Database (requirements and observing systems capabilities) shall:

1. Develop a strategy for developing, maintaining, operating, and hosting the RRR database, including rationale, timeline, funding requirements, and possible funding sources;

2. Define basic specifications for hosting (i) the space-based observing system capabilities, and (ii) the surface-based observing system capabilities of the database;

3. Define roles and responsibilities of the different actors for the overall coordination, operations and maintenance, updating, querying, and monitoring of the database;
4. Provide appropriate input to the Secretariat for drafting a letter to potential candidates (i.e. NASA, EUMETSAT, EUMETNET, and JCOMMOPS);

5. Define criteria and objectively evaluate the responses from the solicited candidates and submit a recommendation to the Secretary General of WMO for approval;
6. Submit a document describing the process to the CBS in 2010;
7. Work mainly by email, and teleconference and seek unanimous agreement amongst the ad hoc task group on the strategy and way forward.

The ad hoc task group is comprised of the following people:

· Lars Peter Riishojgaard (USA, ICT-IOS Chairperson) – ad hoc task group leader –

· John Eyre (UK, ET-EGOS Chairperson)

· Michael Kalb (USA, Chairperson ET-SAT)

· Klaus Jürgen Schreiber (Germany)

· Jerome Lafeuille (WMO Secretariat)

· Etienne Charpentier (WMO Secretariat)
ANNEX III

TERMS OF REFERENCE OF THE REGIONAL REPRESENTATIVE IN CBS OPAG-IOS

1. To represent the Region in the CBS Implementation/Coordination Team on Integrated Observing Systems (ICT-IOS) and provide information on the regional implementation plans to the ICT-IOS and its Expert Teams, as appropriate.
2. To advise ICT-IOS on the observational data requirements of Members of the Region regarding the regional observing systems and WIGOS;

3. Act as a regional Point of Contact (PoC) to ET-EGOS for the development and implementation of the Plan for the evolution of the global observing systems and for the monitoring of a progress in the evolution of the regional aspects of observing systems;

4. To report to ICT-IOS on all matters concerning regional aspects of the global observing systems, mainly regional basic observing networks, AWSs and remotely sensed surface –based observing systems, such as:

a. Performance of the regional observing systems;

b. Deficiencies of the regional observing systems;

c. Proposals to improve the performance of the regional observing systems;

d. Amendments to regulatory material related to the GOS (including the Pub.9 - Volume A and the Manual and Guide on the GOS);

5. Provide feedback to the Regional Association on the issues identified by ICT-IOS and its expert teams.

ANNEX IV
ROLE OF THE WMO SECRETARIAT IN COORDINATION AND SUPPORT OF AMDAR PROGRAMME ACTIVITIES
1. The AMDAR Programme is now regarded as a well developed, mature and cost effective operational Observing Programme of the Global Observing System (GOS) with AMDAR observations contributing significantly to the improvement of short to medium-term forecasting applications, such as Global and Regional NWP. It has been also proven that AMDAR observations are particularly useful in now-casting situations where conditions change rapidly such as for aeronautical meteorology. Over the past decade the Global AMDAR Programme has developed into a robust and well developed Observing Programme that currently consist of 15 operational national AMDAR Programs with over 3000 reporting aircraft world wide delivering between 220,000 and 230,000 observations per day on the GTS. It has a great potential to reduce overall cost of global upper-air observing programmes by providing cost-effective profiles of vertical structure of the atmosphere in the vicinity of regional and international airports. It was noted that AMDAR observations have a very large impact on both regional and global skill and as such this is one of the most important component of the GOS. 
2. Since 2008, the position of AMDAR Technical Coordinator was transferred to the WMO Secretariat (Observing and Information Systems Department) and initially funded from the AMDAR Trust Fund. Under this new governance, aircraft-based related activities are coordinated by the Aircraft Observation Unit of the WMO Observing Systems Division. Aircraft based observations were fully integrated into the WMO GOS programme as the AMDAR Programme was identified one of the component of the WMO Integrated Global Observing System (WIGOS). The WMO Secretariat is also hosting the WMO website on AMDAR and Aircraft Based Observations which is the principal method of disseminating important information on the developments within AMDAR and the outcomes from meetings related to Aircraft Observations and the AMDAR Panel. 
3. As part of the WMO Secretariat’s function in support of aircraft based observations it provides an essential coordinating role that includes the preparation of expert meetings relevant to aircraft observations and systems, such as for the WIGOS Pilot Project for AMDAR, meetings, workshops and other forums relevant to aircraft based observations. The WMO Secretariat’s involvement ensures that an appropriate level of cooperation is maintained with other relevant Programme areas within WMO, in particular the Aeronautical Meteorology Programme (AEMP) on observations relevant for aeronautical meteorological forecasts and warnings service. The WMO Secretariat also provides a vital coordination role towards continuation of AMDAR activities and keeps vital links with AMDAR Focal Points in National Meteorological Services, as well as those WMO Member States that have expressed an interest in being involved in the Global AMDAR Programme. It further maintains the necessary liaison with regulating bodies such as ICAO and other related areas within the airline industry. 
4. One of the primary functions within the WMO Secretariat for Aircraft based Observations is capacity building within the Regions. Together with the AMDAR Panel the WMO Secretariat has provided assistance and expertise at a number of AMDAR technical and training workshops. These Workshops have proven to be extremely beneficial in increasing the awareness of AMDAR and promoting the use of aircraft based data in those regions where WMO Member States have hosted these Workshops.  

5. The WMO Secretariat is the key and primary focal point for communicating and coordinating with the airline industry, such as aircraft and instrument manufactures and aeronautical datalink communication providers, who provide a critical component of the AMDAR observing system. The WIGOS Pilot Project for AMDAR, a project designed to focus on the practices impacting AMDAR data collection, processing, archiving and dissemination, is coordinated by the WMO Secretariat. These coordinating activities are regarded as crucial requirement if a standardized software and hardware solution for aircraft based observations is to be developed across all aircraft makes and models. As part of this development the WMO Secretariat provides further assistance with maintaining the focus on suitable sensor development and testing, in particular the development of a aircraft based water vapour sensor, and makes recommendations on this and other matters to operational Regional AMDAR programs. 

6. The WMO Secretariat also provides support to the AMDAR Programme in developing proposals, as appropriate, for the modification or extension of AMDAR codes and specifications according to user requirements and technical developments. This also includes developing the standardization of reporting procedures and formats for AMDAR reports and sensor data-processing, including new AMDAR parameters such as humidity, turbulence and icing. 

ANNEX V

DRAFT TERMS OF REFERENCE OF ET-SUP
To be submitted to CBS-Ext.(2010)

In support of the strategy to improve satellite data utilization, ET-SUP shall:

(a) Monitor the progress of satellite data availability and use by WMO Members, related issues and expectations, with the aim to publish findings and recommendations in a WMO Technical Document;
(b) Provide advice and support to the development and implementation of WIGOS;

(c) Coordinate with ET-SAT and ET-EGOS on the evolution of the space-based component of Global Observing Systems;

(d) Initiate activities to improve the availability of operational and R&D satellite data according to user needs, monitor these activities in close coordination with the relevant CGMS working group(s) and with WIS activities;

(e) Review present and future R&D satellite data and products including their availability and applications in view of increased utilization by WMO Members;

(f) Assess and further the concept of Sustained Co-ordinated Processing of Environmental Satellite Data (SCOPE);

(g) Review the needs of WMO Members for information regarding access to and utilization of satellite data, and related training opportunities;

(h) Keep under review the needs of WMO Members for training in satellite meteorology and engage with the Management Group of the Virtual Laboratory for Education and Training in Satellite Meteorology (VLab) to address these needs, towards full utilization of satellite data from operational and R&D satellites, in accordance with the 2009-2014 Virtual Laboratory Training Strategy;

(i) Prepare documents to assist Members, summarizing the results from the above activities.
ANNEX VI

PROPOSED WORK PLAN FOR ET-AIR (2009-2012)
	No
	Task
	Action
	Due
	Responsible
	Status
	Comments

	1
	Contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS. 
	Address relevant items of WIGOS Implementation Activities, agreed by EC-WG/WIGOS-WIS-2.
	
	
	
	

	2
	Coordination with the AMDAR Panel.




	Monitor work being undertaken by AMDAR Panel Science and Technical and Training Sub- Groups; 
Report to the AMDAR Panel through AMDAR Panel Sessions.
	
	
	
	

	3
	Develop future governance for AMDAR Programme.


	Examine requirements and make proposals to CBS and AMDAR Panel;
Make proposals for further integration of AMDAR into WWW.
	
	
	
	

	4
	Develop an AMDAR data policy.



	Analyze the current status and requirements and develop proposal for data policy to CBS;

Develop guidelines for third party data providers such as TAMDAR.
	
	
	
	


	5
	Steer the implementation of WIGOS PP for AMDAR and develop Standard Practices for AMDAR.


	Make proposals for further  integration of AMDAR into WIGOS;

Coordinate WIGOS AMDAR PP activities with established AMDAR programmes:

(a) Development of a standardized BUFR Template for AMDAR;

(b) Application of WMO Metadata relevant to AMDAR;

(c) Development of a standardized Quality Management Framework for AMDAR data;

(d) Validation and preparation for intercomparison of available water vapour sensor performance;

(e) Update of the AMDAR Reference Manual WMO-No. 958;

(f) Development of the framework for generic software specification for AMDAR.
	
	
	
	

	6
	Steer the implementation of WIGOS PP for AMDAR.


	Coordinate WIGOS AMDAR PP activities;

Make proposals for further integration of AMDAR into WIGOS.
	
	
	
	


PROPOSED WORK PLAN FOR ET-AWS (2009-2012)
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comments

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS.
	Address relevant items of WIGOS Implementation Activities agreed by EC-WG/WIGOS-WIS-2.
	ET-AWS-7 Mtg
	MONNIK, Karl

MERROUCHI Rabia
	On-going/
	Focus on the 3 areas of standardization

· Instruments and methods of observations

· WIS information exchange and discovery

· End-product quality assurance

	2
	Develop and maintain the requirements and specifications for automated observations networks in collaboration with ET-EGOS and application areas.
	Monitor and update AWS Functional Specifications (FS) for all WMO-related Programmes.
Update on request the list of basic set of variables to be reported by a standard AWS for multiple users.
	ET-AWS-7
	MERROUCHI, Rabia

VAN DER MEULEN Jitze
	
	Refer to Annex III.1 of Guide on GOS

- Request review of relevant parts by other TCs, program areas

- Prepare final draft of FS for next meeting

Review Annex III.2 of Guide on GOS before ET-AWS-7 and propose updates if necessary

	3
	Develop the requirements and standards for a basic, robust AWS suitable for less developed, remote and extreme climate conditions, taking advantage of advances in technology.
	Prepare recommendations for addressing challenges facing the operation of AWS Networks.

Report on advances in AWS technology.
Review challenges, solutions and advances in liaison with HMEI.
Cooperate with JCOMM to work towards establishing an international forum of users of satellite data telecommunication systems.
	ET-AWS-7
	NITU Rodica SEVAKULA Krishnaiah

ZHAO Zhiqiang


	
	Collect information and report on the challenges and solutions concerning the configuration, operation and maintenance of AWSs in remote and extreme climate conditions, and in terms of sub-system components based on experience of Members.

Monitor advances in AWS technology and networks and report in terms of sub-system components.

Request HMEI to review and advise of developments which can address the challenges facing member countries.

	4
	Develop requirements for the integration between AWS and space-based observations.
	Identify list of AWS geophysical parameters suitable for validation or integration with satellite observations.
Develop a proposal for a pilot inter-comparison.
	ET-AWS-7
	MONNIK, Karl (VAN DER MEULEN Jitze)
	
	

	5
	Develop the requirements for automated observations to address the deficiencies of AWS following the migration from manual observations.
	Collaborate with CIMO ET-ST&MT to publish guidelines and procedures to assist in the transition from manual to automatic surface observing stations.
Prepare a gap analysis for automated observations following the transition from manual observations. Review with subject area specialists including JCOMM, CAgM, CHy, CCl and GCOS
	Dec. 2010

ET-AWS-7
	MOLYNEUX Mike

TUTEN, Ozden
	
	Include info on new sensor and measurement technologies which can contribute to reducing the gaps.

Identify the priority manual observations and justification for the priorities.

	6
	Develop AWS metadata catalogues for real-time exchange through WIS.
	Prepare requirements for AWS metadata for WIS based on BUFR descriptors.
Liaise with IPET-DRC to implement the metadata in BUFR tables. 
	
	NITU, Rodica

CERVENA Eva

MONNIK Karl
	
	Focus on real-time delivery of metadata as listed in Annex III.3 of Guide on GOS (p.1-2)

	7
	Develop guidelines for the siting classification of surface observing stations.
	In coordination with CIMO and other relevant TCs, finalize the guideline materials for Members.
	
	LEROY, Michel
	Done
	Awaiting formal approval by CIMO

Once approved, training material for the siting classification will need to be developed.

	8
	Review BUFR descriptors related to AWS measurements according to requirements.
	Review BUFR descriptors and propose new ones as needed.  Coordinate implementation with IPET-DRC of BUFR template for SYNOP/AWS reporting.

Validate BUFR templates for AWS data from n-minute period and for representation of nominal values.

Develop guidelines for the implementation of national station identifiers and investigate the necessity of WMO Publication No. 9, Volume A be adapted to include National Station Identifiers.
	ET-AWS-7
	LEROY, Michel

CERVENA Eva
	
	comments

	9
	Monitor advances in AWS technology and develop guidance for integration into AWS networks.
	Review progress and advances in AWS technologies.
Develop guidance to deal with integration of third party AWS networks.
	ET-AWS-7
	NITU, Rodica

SABATINI Francesco

ZHAO Zhiqiang


	
	


PROPOSED WORK PLAN FOR ET-EGOS (2009-2012)
	No
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comments

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS.
	Address relevant items of WIGOS Implementation Activities agreed by EC-WG/WIGOS-WIS-2.
	 Ongoing
	John Eyre
	 ET-EGOS reviewed CONOPS and WDIP and provided comments to the EC-WG WIGOS WIS
	 

	2
	Survey and collate user requirements for observations for WMO and WMO-sponsored programmes.
	Review and update CEOS/WMO database of user requirements for observations, through Points of Contact for application areas.
	 Ongoing / Annual review
	John Eyre
	 Reviewed at ET-EGOS-5 and recommendations made
	 

	3
	Survey and collate observing systems capabilities for surface-based and space-based systems that are candidate components of WIGOS.
	Review and update CEOS/WMO database of observing system capabilities, in collaboration with other OPAG IOS ETs.
	 Ongoing / Annual review
	John Eyre
	 Reviewed at ET-EGOS-5 and recommendations made
	 

	4
	Maintain Rolling Review of Requirements (RRR) for observations in several application areas, using subject area experts, including appropriate liaison with CAS, JCOMM, CAeM, CAgM, CHy, CCl and GCOS.
	Continue RRR process for 12 application areas and expand to new areas as required:  review and update as necessary Statements of Guidance on the extent to which present/ planned observing system capabilities meet user requirements, through Points of Contact on application areas.
	 Ongoing / Annual review
	John Eyre
	 Reviewed at ET-EGOS-5;

Identified 2 new areas requiring SoGs
	 

	5
	Prepare and maintain reviews of OSEs, OSSEs and other studies undertaken by NWP centres and to provide information for consideration by ET-EGOS and OPAG-IOS.
	Rapporteurs on Impact Studies and NWP experts, review results of impact studies relevant to the evolution of GOS.

Organize and hold next NWP Impact Studies Workshop in 2012.
	 

Ongoing

2012


	 Erik Andersson
	 
	 Plan for the workshop to be ready y ICT-IOS-6 meeting

	6
	Promote CBS activities in support of GCOS goals.
	Review the implications of the 2010 update of the GCOS Implementation Plan for the activities of CBS.

Bring relevant issues to the attention of the ET-EGOS.
Support GRUAN planning.
	2010 (Impl. Plan)

2010 (review GRUAN Guide)

Mid 2011 Respond to new GCOS IP
	 Matthew Menne
	 ET-EGOS-5 has reviewed updated 2010 GCOS-IP for new items for EGOS-IP
	 

	7
	Prepare a new version of the Implementation Plan for the Evolution of the global observing systems (EGOS-IP), fully responding to the “Vision for the GOS in 2025”.
Update current version of the IP during this transition period.
	Based upon monitoring of the progress in the Evolution of the GOS and after successful endorsement of the “Vision for the GOS in 2025” by CBS-XIV, that the ET-EGOS prepare a new version of the EGOS-IP that will incorporate the information included in the Vision.
	 End 2010 (initial version of new EGOS-IP)

Add new milestones
	John Eyre
	 ToR for the consultant, and guidelines for the new EGOS-IP proposed by ET-EGOS-5
	 Recommendation to CBS ICT-IOS to rename the EGOS-IP to the Implementation Plan for the Evolution of Global Observing Systems


Proposed Work Plan for ET-SBRSO (2009-2012)
	No
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comments

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS.
	Address relevant items of WIGOS Implementation Activities. Agreed by EC-WG/WIGOS-WIS-2.

Proposed activity: 

1 – Review WIGOS IP to extract ET SBRSO actions.

2 – Establish WIGOS Implementation Task that facilitate improved exchange of data and products not directly owned by NMHSs (where restricted license agreements exist).
Deliverable: Proposal to WIGOS IP.
	Ongoing
	Stewart Goldstraw

(Seth Gutman)
	
	

	2
	Assess the new potential capabilities of SBRS observing systems, in terms of their operational implementation.
	Review available studies and document provide CIMO with a view of advising Members of their operational implementation.

Proposed activity: Work closely with CIMO ET-RSUATT to ensure current developments in SBRSO systems is up to date and limitations of SBRSO systems in terms of measurement integration period and extent of observation are fully understood. 

Deliverables: 


Recommendations provided to CBS on operational implementation.
	Ongoing

ET-SBRSO workshop
	Russell Cook

(Ercan Büyükbas)
	
	

	3
	Assess the status of implementation of and plans for SBRS observing systems by WMO Members.
	Review and document the status and plans of WMO Members.

Proposed activity: Request from members the status of implementation of operational Wind Profiler, GNSS IWV and Microwave Radiometer Networks. 
SBRSO Questionnaire to be created sent to Members and returns analyzed. Plus encourage late Weather Radar Questionnaire responses. 

Deliverables: 

1. Report on the results of the questionnaire to be published as a CBS Technical Report

2. Data available for upload into a Surface Based Remote Sensing Networks Database.
	2010
	Amaury Caruzzo

(Ercan Büyükbas & 

Stuart Goldstraw)
	
	

	4
	Document the above capabilities and implementation status/plans, through updates to the WMO/ CEOS database of observing system capabilities.
	Represent the information documented above in terms of appropriate updates and additional entries within the WMO/ CEOS database of observing system capabilities.

Proposed activity: Analyze results of Weather Radar -/ Lightning and SBRSO questionnaires relating to system accuracy, review conclusions of analysis by CIMO/CBS ET members and then upload results to WMO-CEOS Database for Observing System Capability.

Develop procedures for the routine collection of information regarding the status of SBRSO systems.

Deliverables: 

1. Updated WMO-CEOS Database for Observing System Capabilities.

2. Procedures in place to collect annual status of operational SBRSO Systems.
	4th Quarter 2010
	Hirofumi Mizushima
	
	

	5
	In collaboration with ET-EGOS, assess the contribution of SBRS observing systems to meeting the user requirements for observations for all application areas represented by WMO and WMO-sponsored programmes.
	Review the Statements of Guidance for accuracy and completeness in relation to SBRS observing systems, referring to user requirements as captured by the WMO/ CEOS database as necessary.

Proposed activity: Review the 10 SoGs with respect to the ‘5’ operational SBRSO Systems and report on the suitability of each of the SBRSO Systems for each Application Area.

Deliverables: 10 Reports on the suitability of the 5 operational SBRSO System Technologies. To be updated within 5 months of the SoGs being updated.
	3rd Quarter 2010
	Dominique Ruffieux
	
	

	6
	Make recommendations on how the integration of such observing systems within the GOS might be taken forward.
	Review the Implementation Plan for the Evolution of the GOS and propose changes and additions for SBRS observing systems.

Proposed activity: Contribute to the development of the new EGOS-IP, providing feedback on the development of the draft.

Deliverable: Feedback to ET-EGOS on the new version of the EGOS IP in time for IOS-ICT in June 2010.
	2010


	Liu Liping
	
	

	7
	Assess the systems for collection and distribution of data from SBRS observing systems, and make appropriate recommendations.
	Review systems for collection and global distribution of SBRS observational data and make recommendations for their improvement in response to stated user requirements.

Proposed activity: Develop a proposal for the development of regional data centres for the collation, processing and exchange of Weather Radar Data (strongly aligned with WIS evolution).
Deliverable: Proposal to be developed and endorsed by RAs in 2011/12 and recommendations for methods to enable Global Data Exchange for Weather Radar Networks to be presented to CBS in 2013. 
	4th Quarter 2010
	Volker Lehmann
	
	

	8
	Monitor the status of operational networks of SBRS observing systems and provide technical advice on such systems, including both operational and R&D systems, to WMO Members and RAs.
	Report on the operational networks and on key developments in SBRS observing systems to ICT-IOS, drawing attention to actions required by CBS to promote the development of such systems within the WIGOS.      
Respond to requests for advice on SBRS observing systems from other CBS entities, as necessary.
Proposed activity: As above.

Deliverable: Chairman’s report to annual ICT-IOS meeting.
	Ongoing


	Stuart Goldstraw
	
	


 PROPOSED WORK PROGRAMME FOR ET-SAT (2009-2012)
	
	Task
	Deliverable/Activity
	Due
	Responsible
	Status


	Comments

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS.
	Advice on integration of operational and R&D environmental satellites within WIGOS and in particular:
- Intercalibration, including  GSICS WPP,
- Satellite instrument standardization.

	4 Q 2010

4 Q 2011
	M. Kalb
	 - Guidance provided to GSICS.
· Actions taken regarding instrument harmonization and the CIMO Guide.
· Actions taken regarding possible requirements for ground-truth data from AWS.
	

	2
	Review capabilities of operational and R&D satellites.
	Update on current/planned satellite missions.
Update of the Gap Analysis of the space-based component of the GOS.
Identification of opportunities and/or problem areas concerning satellite plans.
	

(continuing yearly)
	M. Kalb
	 -ET-SAT 5 made an overview of satellite programmes, noted important GEO transitions and identified critical status of LEO programmes, especially given open questions on NPOESS restructuring.
- Agreed to update  the gap analysis by end 2010.

	

	3
	Assist CBS on coordinating global planning of satellite missions to implement the Vision for the GOS in 2025.
	Review the Implementation Plan of Evolution of the GOS (space aspects).
Advise on implementation of the Vision for the GOS, as concerns space-based aspects and observation strategies.
	

Continuing yearly
	M. Kalb
	 - Supported proposal to define architecture for space-based climate monitoring. 

- Initiated preparation for a workshop on climate continuity requirements and contingency.
	

	4
	Make recommendations with respect of transition of relevant R&D instruments to operational environmental satellites.
	Recommendations on opportunities for transition of relevant R&D missions to operations.
Recommendations for increased use of R&D mission data.
	4 Q 2010
continuing
	M. Kalb
	 - Preliminary discussions on status of planned demonstrators and pathfinders. 
	

	5
	Assess system capabilities for access and use of environmental satellites in particular in developing countries (with ET-SUP).
	Assessment of capabilities and suggestions for improvements.
	2 Q 2011
	M. Kalb
	 - Identified need for more systematic information by satellite operators on the characteristics of data access.
	

	6
	Space Weather

Input to the Inter-programme Coordination Team on Space Weather.
	Input to the Inter-programme Coordination Team on Space Weather.
	2010
(continuing yearly)


	M. Kalb
	 - ET-SAT 5 expressed support and advocated resources
	

	7


	Advise CBS on other relevant matters.
	Advice on radio frequency utilization.
	3 Q 2010
	M. Kalb
	 - ET-SAT 5 urged to provide feedback on the proposed WMO position for WRC 12 and  

raised new issue related to 1.4 GHz interference affecting soil moisture passive radiometry.
	


PROPOSED WORK PROGRAMME FOR ET-SUP (2009-2012)
	No
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comments

	1


	Monitor the use of satellite data & products across WMO Members, with focus on the needs of less well developed Members through a biennial questionnaire .

	Biennial questionnaire 
Analysis of responses
Comparison with input from VL COEs.
Findings and recommendations.
Advice to Regional Associations on follow-up actions. 
Technical Document for publication.
	2010
3 Q 2010
3 Q 2010
4 Q 2010
4 Q 2010
4 Q 2010
	 ET-SUP
	See ET-SUP-5 Item 8.

The questionnaire for 2008-2009 was issued in January 2010 and its outcome is being analyzed.

Scope and format of future questionnaires are being reviewed. 
	

	2


	Contribute to the development and implementation of WIGOS concept and provide relevant advice and support to the chairperson of OPAG-IOS .

	Evaluation of the WIGOS SAT Pilot Project (GSICS).
Advice on integrated products using space/surface observations.

	4 Q 2010
	 ET-SUP
	 (See ET-SUP-5 item 13) 
ET-SUP highlighted many aspects of integration relevant to space-based observation including: Data access, calibration, coordinated operation of HEO missions, product generation through a “SCOPE” mechanism, use of AWS as ground-truth.
	

	3


	Review user implications of the evolution of the space-based GOS.
	Review user implications of the evolution of the space-based GOS.
	2 Q 2010

(continuing yearly)
	ET-SUP
	See ET-SUP-5 item 7

ET-SUP highlighted the upcoming transition to new GEO generations and potential user readiness issues.
	

	4


	Improve data availability from operational and R&D satellites through monitoring and guidance to the RARS and IGDDS projects.

	Feedback on the progress of RARS and IGDDS.
Guidance to the RARS and IGDDS Implementation Groups for their future activities.
	2 Q 2010

(continuing yearly)
	 ET-SUP
	 See ET-SUP-5 Items 11.

	

	5


	Improve data availability from operational and R&D satellites in response to user needs at the regional level.

	Regional reports on requirements for data access, in coordination with regional rapporteurs.
Recommendations for  enhancing user-provider interaction on the data content of dissemination means.
	2010/4
	 ET-SUP
	 See ET-SUP-5 Item 15.2.
Recommendation to expand to other regions the approach taken in RA III / RA IV (Brazil workshop).
	

	6


	Promote the wide use of established and standard satellite data formats, processing techniques and tools.

	Guidance to the Task Force on Satellite Data Codes.
List of useful software tools for satellite data analysis (maintained).
	2 Q 2011
	 ET-SUP
	 See ET-SUP-5 Items 11 & 12.


 
A preliminary list of software tools was developed.
	

	7


	Promote utilization of R&D satellite data & products by WMO Members. 
	Review of relevance and availability of R&D data for operational use, indication of priorities and recommendations for improved availability, information and training, especially for developing countries.
	2010

(continued in 2011)
	 ET-SUP
	 See ET-SUP-5 Item 7


In order to prepare recommendations for improved availability, ET-SUP members were first ask to report on availability issues encountered. 
	

	8


	Expand the use of satellite data & products through extending the concept of SCOPE-CM to other application areas.
	Recommendations for extension to other thematic areas, based on lessons learnt from SCOPE-CM.
	3 Q 2010
	 ET-SUP
	 See ET-SUP-5 item 14.

A proposal on SCOPE-NWC is being prepared.
	

	9


	Support the provision of up-to-date and comprehensive on line information describing satellite plans, systems, products, and means of access.

	Material for inclusion in WMO web pages and training actions.
Recommendations on links with relevant on line resources.
	4 Q 2010
	 ET-SUP
	 See ET-SUP-5 Item 9.

	

	10


	Support implementation of the Virtual Laboratory (VL) Training Strategy, relying on the VL Management Group, to  meet the training needs of WMO Members.

	Regular reviews of  the VL status, activities and plans (training resources, courses, meetings, newsletters).
Guidance to meet users' needs, especially from less developed Members.
Contribution to training resource development.
	4 Q 2010

(continued yearly)
	 ET-SUP
	 See ET-SUP-5 Item 10.
	

















































































































� : � HYPERLINK "http://www.wmo.int/pages/prog/sat/Databases.html" ��http://www.wmo.int/pages/prog/sat/Databases.html�  


� : DOORS® is an application software using a database that is used for managing complex projects and related requirements. It particularly supports document requirements, and link them to project elements, design items, test cases etc. so that compliance and traceability can be monitored, and gap analysis automatically derived. It is a multi-user web enabled application permitting collaborative work that provides a user interface and tools to edit and update requirements.


� : � HYPERLINK "http://www.oceandatastandards.org" ��http://www.oceandatastandards.org� 


� : � HYPERLINK "http://bestpractice.iode.org/" ��http://bestpractice.iode.org/� 


�  Conclusions and recommendations from the Fourth workshop on impact of various observing systems on NWP. 





