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2
THE SURFACE BASED COMPONENT OF THE GOS

2.1
RBSN/ABSN

2.1.1
In 2009, the level of implementation of the surface stations that make 8 observations per day (complete observational programme) as in the previous year varied from 38% in Region IV to 97% in Region VI, with a global average of 74%. In Regions II and IV there has been a notable increase in the number of stations resulting from the respective Regional Association sessions being held during this period. In Region VI and the Antarctic the number of stations has slightly increased while in Regions I, III and V the number of stations remained unchanged. Overall, there has been an increase of just over 1% in the number of stations in the RBSN/ABSN totalling 4339 stations (4284 in 2008). The percentage of non-operational stations (not yet established or without an observational programme) has remained at 3% (115 stations) in total.
2.1.2 About 90 % (840 stations) of all globally established upper-air stations remained included in the RBSN/ABSN network in 2009. Globally, the number of fully operational stations (making 2 observations per day) has marginally decreased following the decisions of Regions II and IV Regional Association sessions. Radiowind stations dropped to 549 (554 in 2008) and radiosonde stations from 537 to 534. However, the implementation of the complete observational programme as a percentage of the RBSN/ABSN has remained consistent at around 65% (radiowind) and 67% (radiosonde). Overall, the geographical distribution remains unchanged, with the southern hemisphere having consistently lower percentages of stations proposed for making two observations a day than in the northern hemisphere. There is also a persistence of data-sparse areas over some parts of Africa and South America.

2.2 RBCN/ABCN
2.2.1 All regions including the Antarctic comprise a total of 3435 (2904 CLIMAT plus 531 CLIMAT TEMP) reporting stations in the RBCN. A few changes have been made to the approved list of RBCN/ABCN stations since the last session, with only a notable increase in the number of stations in Regions II and IV following decisions of their respective Regional Association sessions. As in the case of most Regions, the average implementation globally has remained over 80% with the only exception being Region I, which records under 65% of expected CLIMAT reports.
2.3 GSN/GUAN

2.3.1 The GCOS Surface Network (GSN) and GCOS Upper-Air Network (GUAN) consists of a subset of 1191 RBCN stations (1025 GSN plus 166 GUAN) that, in general, have long periods of record.  Around 95% of meteorological stations in the GSN are operating, and the percentage of transmitted data (CLIMAT) has continued to grow from about the 60% level to above 80%, which reflects, in part, the efforts by the nine CBS Lead Centres for GCOS. However CLIMAT reporting levels across Regions continue to remain quite uneven, ranging from 95% in Regions IV and VI to about 85-90% range in Regions II and V.  Although, Region I is still reporting the lowest percentage there has been a slight improvement ranging from 40-60% during the current year. Reports from GUAN stations also continued to slowly improve, largely due to ongoing renovation efforts.
2.4 Marine and Oceanographic Observations
2.4.1 Ocean observations are delivered within the context of the WMO-IOC-UNEP-ICSU Global Ocean Observing System (GOOS) and support not just climate, but also operational meteorology, oceanography and other key programmes of WMO and IOC. JCOMM provides for the implementation mechanism of GOOS, and NMHSs have the responsibility for implementing and maintaining all or parts of major components such as the Voluntary Observing Ships (VOS) scheme and the surface drifter network. The open-ocean component of the GOOS is now 62% completed, and three components have achieved their implementation target (Argos, surface drifters, and the VOS Climate fleet). The JCOMM Observations Programme Area (OPA) implementation goals will continue to be reviewed and updated 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 symposium, (iii) the outcome of the third World Climate Conference (WCC3), and (iv) non-climate requirements arising from the CBS Rolling Review of Requirements and resulting Statements of Guidance and gap analysis. However, the JCOMM community is short of the initial plans, and the plan is now very slowly progressing. EC-LXI requested Members to commit additional resources to eventually ensure full implementation and sustainability of the observing components within their responsibility.
2.4.2 The activities of the WIGOS Pilot Project for JCOMM, and the establishment of the ocean Observing Programme Support Centre (OPSC, to expand the existing JCOMMOPS), as well as overall JCOMM strategy with regard to Quality Management, including JCOMM performance metrics, are expected to facilitate increasing the performance of the overall ocean observing system. JCOMM priority remains on building and sustaining the current observing systems to agreed standards with near-real-time data reporting, and broadening the base of national participation.
2.4.3 
Argo profiling floats (over 3000 completed units), the tropical moored buoys (TAO/TRITON – 72 completed units -, PIRATA – 18 completed units - , and RAMA – 24 units targeting 46- ), and the Ship of Opportunity Programme (SOOP – 34 occupied lines targeting 51) operating under the JCOMM Ship Observations Team (SOT) will play key roles in addressing the requirements for climate services as recommended by WCC3. Argo is still challenged to sustain the array, and expand its scope to marginal seas, ice covered regions, and to making additional measurements (e.g. making higher resolution vertical sampling near the surface, going below 2000m depth, measuring Oxygen, Chlorophyll, nitrates, wind, rainfall). Vandalism remains problematic for maintaining the tropical moorings. Efforts are being made to address the issue, for example by designing new vandalism-proof moorings, which are smaller, more cost-effective, and easier to deploy and maintain. Complementarity of the float, moorings, and XBT networks is essential to address different the scales of the climate and ocean systems, and provide sufficient overlap to work out instrument intercomparison, and address traceability to standards, and bias correction (e.g. XBT fall rate, Argo depth bias). For example, optimal sampling and frequency of the XBT network will be assessed by a SOOP Science Team under the SOT.
2.4.4 There were 4278 ships recruited by WMO Members at the end of 2008. Ship recruitment remains a matter of concern because of the volatility of ship routes. About 1800 of the recruited VOS are equipped with electronic logbook. However less than 1000 of the VOS report observations at least daily. There are now about 270 VOS equipped with automated systems on VOS (AWS) and reporting hourly observations. This number is increasing and JCOMM is targeting 500 shipboard AWS. The SOT is recommending to record visual observations in conjunction with AWS on ships using e-logbooks. The VOS Climate project achieved - and exceeded - its implementation target of 250 units. The SOT has recently proposed to end the VOSClim as a project, and recommended integrating the VOSClim fleet in the wider VOS. Updating of the WMO Publications is therefore underway (e.g. WMO No. 471). The collection of the additional metadata and quality elements is essential to meet the requirements for climate studies (instrument siting, data of appropriate and known quality). However, the recording of the additional elements remains problematic in some instances so EC-LXI requested Members participating in the VOSClim to address this issue.
2.4.5 There are now 21 ships operated under the ASAP programme, which is mainly focusing on the North Atlantic (E-ASAP) and the NE Pacific Ocean (JMA). Some more limited profiles are produced by South Africa. About 7000 profiles are made per year globally, and about 95% of the profiles are reaching 100hPa. According to the ASAP monitoring by ECMWF, the quality of ASAP soundings is good and extremely valuable. However, as for the VOS, the ASAP fleet is risking decreasing due to ship volatility. The shipping industry is providing shorter charter contracts and reduced line services. The shortage of Helium on the world market is also a matter of concern. The Iridium satellite data telecommunication system is now used operationally by the E-ASAP for collecting higher resolution data with improved timeliness. 
2.4.6 The drifter network remains at the level of about 1250 units operational at any time. 600 drifters are reporting sea level pressure. EC-LXI urged Members to participate in the DBCP barometer upgrade scheme and install barometers on all drifting buoys. However, substantial part of the network remains under research funding and its sustainability is an issue to be addressed. The Data Buoy Cooperation Panel (DBCP) is considering initiating a pilot project for deploying a sub-set drifter network providing high resolution, high accuracy SST in support of SST satellite analysis by GHRSST. Data timeliness remains a concern in certain regions (South Atlantic, Indian Ocean, the SouthEast Pacific Ocean). This problem is being addressed by extending the network of Argos ground receiving stations on one hand, and deploying Iridium drifters in these regions on the other hand. Regarding ice buoys, the Eurasian sector of the Arctic Ocean remains under-sampled partly due to increasing area of First-Year Ice and Open Water during the summer. New types of buoys capable of surviving seasonal freezing/de-freezing ice are now being used (e.g. AXIB). While increased deployments were made in the Arctic and Antarctic regions during IPY, it is now likely that the deployment will decrease in future years.
2.5 Aircraft Observations
2.5.1 The number of AMDAR profiles available in data sparse regions of Southern Africa, Eastern Europe, parts of the Russian Federation, South and East Asia and South America has increased significantly.  There are now over 3000 aircraft world wide contributing to the Global AMDAR Programme with approximately 240,000 to 260,000 observations being exchanged on the GTS per day.
2.5.2 Mature operational programmes, such as those in the USA, Australia and European (E‑AMDAR) are providing on-route AMDAR observations and profiles into identified data sparse regions as part of their contribution to the WMO WWW Programme. The E-AMDAR Programme is assisting with the provision of additional AMDAR profiles into Southern Africa, India, Singapore and the ASECNA group of countries. The WMO AMDAR Panel, in collaboration with Australia, New Zealand, France and the French Pacific Territories are in the early stages of establishing a regional pilot AMDAR Programme for the South West Pacific area.
2.5.3 The USA AMDAR Programme will provide assistance to those NMHSs considering implementing the WVSS-II water vapour sensor into their AMDAR Programme by providing guidelines based on their experience with implementing the WVSS-II water vapour senor on USA based aircraft. Based on laboratory and field trials performed in 2009/2010 the USA and E-AMDAR Programmes will report on the performance of the WVSS-II. The USA AMDAR Programme will also conduct an additional two one week field experiment, in the last quarter of 2009, which will include RS92 radiosonde collocated flights.
2.6 Performance Monitoring Results
2.6.1 The results of the quantity monitoring of the availability of observational data is provided in a separate document under agenda item 5.
2.7 Implementation Plan for the Evolution of the Surface- and Space-Based Sub-
Systems of the GOS and Vision for the GOS in 2025
2.7.1 Using the CBS Rolling Review of Requirements (RRR) process (see the Guide on the Global Observing System (WMO-No. 488) for details), user requirements for observations are compared with the capabilities of present and planned observing systems.  Both user requirements and observing system capabilities are collated in a comprehensive, systematic and quantitative way in the WMO/CEOS database, which attempts to capture observational requirements to meet the needs of all WMO programmes.  The comparison of user requirements with observing system capabilities for a given “application area” is called a “Critical Review”.  The output of the Critical Review process is reviewed by experts in the relevant application and used to prepare a Statement of Guidance (SOG), the main aim of which is to draw attention to the most important gaps between user requirements and observing system capabilities, in the context of the application.  This has been done systematically for (currently) 12 “application areas” areas including “Climate monitoring (GCOS)” and “Climate Applications (other aspects – CCl)”. Mr Stefan Bojinski is a Point of Contact for GCOS and Mr Raino Heino for Climate Applications.  The latest versions of User Requirements and Statements of Guidance are available through the WMO web site: http://www.wmo.int/pages/prog/sat/Databases.html#UserRequirements, and http://www.wmo.int/pages/prog/sat/Refdocuments.html#SOG, respectively.
2.7.2 The Expert Team on the Evolution of the GOS (ET-EGOS), responsible for RRR process, decided that it was not necessary to develop a SoG for Climate Monitoring (covering Climate Change and Climate Variability) via the RRR process, as this guidance was already available through the GCOS Adequacy Reports and Implementation Plan. These materials should be re-evaluated and presented to the next ET-EGOS in December 2009.

2.7.3 As for the Climate Applications (other aspects – CCl), the CCl Expert Team on Observing Requirements and Standards for Climate discussed the requirements for this application area and the RRR process for this application were studied together with the CCl-OPAG on Climate Applications and Services. The requirements together with a draft SoG will be presented to ET-EGOS meeting in 2009.  Once this SoG is approved, an action will be taken to merge “Climate monitoring (GCOS)” and “Climate Applications (other aspects – CCl)” into the one SoG, as feasible.
2.7.4 The “gap-analysis” provided by these SOGs is reviewed by ET-EGOS. The key issues emerging from them are used to formulate recommendations for action and, following endorsement by CBS, these recommendations form the basis of an Implementation Plan for the Evolution of the Surface-based and Space-based Sub-systems of the GOS (EGOS-IP), through which progress to meet the recommendation is recorded and appropriate actions are proposed.  The EGOS-IP is a living document and is reviewed regularly to take account of progress in implementation, and of changes in user requirements and observing system networks and technologies. CBS-XIV (Dubrovnik, March-April 2009) endorsed the revised version of the EGOS-IP and submitted a new Vision for the GOS in 2025 to the Sixty-first session of the WMO Executive Council in June 2009. EC-LXI subsequently approved new Vision and requested CBS to develop a new Implementation Plan taking into account the Vision for the GOS in 2025. The new version of EGOS-IP and the Vision for the GOS in 2025 are available at: http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/index.html
2.8 CBS Lead Centres For GCOS

2.8.1 The Fourteenth session of the Commission for Basic Systems, Dubrovnik, Croatia, April 2009, (CBS-XIV) considered the list of CBS Lead Centres for GCOS, their areas of responsibility (Appendix A) and their revised terms of reference (Appendix B) and submitted a recommendation to EC-LXI, which approved this recommendation in a draft Resolution 3.4/1 (EC-LXI). The Commission recognized that the CBS Lead Centres for GCOS proved to be instrumental in sustaining the quality and availability of GSN and GUAN data and will have its second meeting/workshop in Geneva from 9 to 12 November 2009 to address the operational issues, such as review of performance of Lead Centres, their monitoring reports, migration to BUFR, troubleshooting procedures and possible extension of their responsibilities to cover all RBCN stations.
2.8.2 CBS-XIV was advised that the GCOS Reference Upper-Air network (GRUAN), a specialized network of 30 to 40 reference sites to provide long-term high quality climate data is being developed and that the Richard Assmann Observatory in Lindenberg has been designated by WMO as the lead centre for the GRUAN network. 

2.8.3 CBS-XIV noted that there has been discussion about the need to continue CLIMAT TEMP reports and that further investigation is being performed before any recommendation is made.  

Annex 1 to Recommendation 4 (CBS-XIV)
THE LIST OF CBS LEAD CENTERS FOR GCOS AND THEIR AREAS OF RESPONSIBILITY

· Morocco (RA I) is responsible for GSN and GUAN Stations in:  Algeria, Benin, Burkina Faso, Cameroon, Cape Verde, Central African Republic, Chad, Congo, Côte d’Ivoire, Egypt, Gabon, Ghana, Gambia, Guinea, Guinea Bissau, Guinea Equatorial, Liberia, Libyan Arab Jamahiriya, Madagascar, Mali, Niger, Nigeria, Mauritania, Morocco, Senegal, Sierra Leone, Sao Tome and Principe, Sudan, Togo, Tunisia.

· Mozambique (RA I) is responsible for GSN and GUAN Stations in:  Angola, Botswana , Burundi, Canary Island, Comoros Island, Democratic Republic of the Congo, Djibouti, Eritrea, Ethiopia, Kenya, Lesotho, Malawi, Mauritius, Mozambique, Namibia, the Ocean Islands (St. Helena Island, Ascension Island, Martin de Vivies, Iles Crozet, Iles Kerquelen), Rwanda, Seychelles, Somalia, South Africa, Swaziland, Uganda, United Republic of Tanzania, Zambia, Zimbabwe.

· Islamic Republic of Iran (RA II and part of RA VI) is responsible for GSN and GUAN Stations in:  Afghanistan, Armenia, Azerbaijan, Bahrain, India, Iran, Jordan, Kazakhstan, Kyrgyzstan, Maldives, Nepal, Oman, Pakistan, Qatar, Russian Federation, Saudi Arabia, Sri Lanka, Syria, Tajikistan, Turkey, United Arab Emirates, Yemen.

· Japan (RA II) is responsible for GSN and GUAN Stations in:  Brunei, Cambodia, China, Japan, Laos, Malaysia, Mongolia, Myanmar, Philippines, Republic of Korea, Singapore, Thailand, Viet Nam.

· Chile (RA III) is responsible for all GSN and GUAN Stations in RA III.  

· United States (RA IV) is responsible for most GSN and GUAN Stations in RA IV plus Hawaii.  

· Australia (RA V) is responsible for most RA V, except those countries noted for Japan and Hawaii (United States).

· Germany (RA VI) is responsible for most RA VI, except those countries noted for the Islamic Republic of Iran.

· United Kingdom (British Antarctic Survey) is responsible for all GSN and GUAN stations in Antarctica.
__________

Annex 2 to Recommendation 4 (CBS-XIV)
REVISED TERMS OF REFERENCE OF THE CBS LEAD CENTERS FOR GCOS

1. 
Diagnose problems in the GSN and GUAN by using the monitoring reports produced by the GCOS Monitoring and Analysis Centers; 

2. 
Liaise with nominated National Focal Points for GCOS and related Climatological Data, and other responsible officials, to improve data and meta data availability and quality; 

3. 
Coordinate activities with other GCOS Centers and/or other centers as appropriate; 

4. 
Monitor and report to CBS and GCOS on actions taken, progress achieved, concerns and recommendations on a yearly basis in a time frame that corresponds to planned AOPC and CBS meetings; 

5. 
Assist AOPC in the revisions of GSN and GUAN stations; 

6. Assist the WMO Secretariat in maintaining the list of National Focal Points for GCOS and related Climatological Data.
__________









