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	SUMMARY AND PURPOSE OF DOCUMENT

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




ACTION PROPOSED

To use this summary of progress and actions when preparing the Update to the Implementation Plan for Evolution of Space- and Surface-based Sub-systems of the GOS.

__________________

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

Introduction

The IP was updated by ET-ODRRGOS at its meeting 12-16 July 2004 and, following minor revision by ICT at its meeting 6-10 September 2004, was endorsed by CBS-XIII in February 2005.  This section of the IP covering the surface-based sub-system of the GOS was reviewed and updated by ET-EGOS in December 2005 (blue italic). New updates (with input from the Secretariat, Etienne Charpentier and Herbert Puempel) and several new actions have been added in green italic for consideration by ET-EGOS at its second session in July 2006.  Additional input has been provided by Stuart Goldstraw.

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

Data coverage, distribution and coding

G1.
Distribution - Some observations made routinely are not distributed in near real-time but are of interest for use in meteorological applications.

(a) Observations made with high temporal frequency should be distributed globally at least hourly. 

Comment: Recent studies have shown that 4D-Var data assimilation systems or analysis systems with frequent update cycles can make excellent use of hourly data, e.g. from SYNOPs, buoys, profilers, and other automated systems, in particular AWS. 

Next Actions: CBS to urge WMO Members to implement this recommendation at the earliest possible date.  

Update: Done (ref CBS-XIII Report)
(b) Observational data that are useful for meteorological applications at other NMSs should be exchanged internationally.  Examples include high resolution radar measurements (i.e. products, both reflectivity and radial winds, where available) to provide information on precipitation and wind, surface observations, including those from local or regional mesonets, such as high spatial resolution precipitation networks, but also other observations, such as soil temperature and soil moisture, and observations from wave rider buoys. WMO Members in regions where these data are collected should make them available via WMO real time or near-real-time information systems, whenever feasible. 

Next Actions: Regional Rapporteurs, via letter from Secretariat, are requested to provide information on data potentially available in this category.  [The letter should request supply and alert potential users to plans]. IOS ICT in September 2004 meeting and ET-ODRRGOS in 2005 should review input and consider which potentially available data merit further action. 

Update: CBS agreed that the Commission working through regional rapporteurs, would urge all Members with existing operational observing capabilities and networks to distribute their full information content as quickly as possible. CBS further agreed that the Chair of the OPAG-IOS in consultation with the chairperson of the regional Working Group on Planning and Implementation of the WWW should ensure that operators and managers of regional observing systems were made aware of GOS requirements (CBS-XIII Report)

The Secretariat is in regular contact with Regional Rapporteurs and also the National Focal Points on all issues related to the observing programmes. To track progress against the Implementation Plan, the Regional Rapporteurs should be encouraged to focus on the issues relevant to their respective Regions 

New action: Add lake temperature data to requirements (done?).

G2.
Documentation - All observational data sources should be accompanied by good documentation including metadata, careful QC, and monitoring. 

Next Actions:  (1) WMO Secretariat to draft a letter to Members (NWP centres) requesting report of specific problems inhibiting effective use of available data.  [In their responses Members need to address problem areas for each data type. Reports should be specific and indicate what problems are preventing users from using data effectively.]  (2) ET-ODRRGOS to review responses.  (3) Based on the analysis of 1 and 2 above, such information should become accessible through a centralized WMO web portal (late 2005).

Update: The Implementation Plan was sent to Members, initial useful feedback was received from Regional Rapporteurs.

G3.
Timeliness and Completeness - There should be a timely distribution of radiosonde observations with all observation points included in the message (together with the time and the position of each data point; information on instrument calibration prior to launch, and information on sensor type and sub-sensor type).  Appropriate coding standards should be used to assure that the content (e.g. vertical resolution) of the original measurements, sufficient to meet the user requirements, is retained during transmission. 

Comment: NWP OSEs have demonstrated the usefulness of full resolution data for NWP.  The NWP OSE Workshop (Alpbach, 2004) reiterated the need for near real time distribution of full resolution RAOB data.

Next Actions:  CBS to urge all Members with the existing capability of producing full vertical resolution sounding data to implement the transmission as soon as possible, starting in November 2005.  Further CBS to ask all Members to generate, as soon as possible, sounding data in Table Driven Code Forms (BUFR or CREX), following the technical specifications defined by CBS in the Guidance for Migration (See http://www.wmo.ch/web/www/documents.html#CodeTables).  In the interest of timely data delivery, the first BUFR message should be sent when level 100 hPa is reached and the second message should be sent when the whole sounding is completed (containing all observation points). The delivery of the profile data in several stages may be necessary to accommodate the interests of other application areas, such as Nowcasting and aeronautical meteorology.

Update: CBS encouraged Members with existing observing capabilities and networks to distribute their full information content as quickly as possible (CBS XIII Report).

EUCOS has taken an initiative to encourage operators of radiosonde stations to generate and transmit their data in BUFR, in addition to the TEMP message. First data in BUFR to become available by late 2006. To date TEMP data in BUFR have not been made available.
Proposed new action: Re-iterate request to all Members to make high resolution TEMP data available in BUFR
G4.
Baseline system - Provide comprehensive and uniform coverage with at least 12-hour frequency of temperature, wind, and moisture profiles over mid-latitude continental areas and coastal regions. In tropical regions the wind profile information is particularly import. 
Comment:  Regional forecasting systems continue to show benefit from a comprehensive and uniform coverage with at least 12-hour frequency of temperature, wind, and moisture profiles over mid-latitude continental areas and coastal regions. In tropical regions the wind profile information is considered to be of particular importance.  At this stage the radiosonde and PILOT network still plays an important role in meeting these requirements (NWP OSE Workshop, Alpbach 2004). Profile data are now and will in future, to an increasing extent, be provided from a mix of observing system components and will be complemented by the utilization of satellite data over land.  In polar regions, this need has not been addressed, however the linkage between CBS, CAS’s THORPEX, and IPY should give guidance for that data sparse region.
Next Action:  OPAG-IOS chair in consultation with the chairs of the Regional Working Group on Planning and Implementation of WWW to ensure that operators and managers of regional observing systems are made aware of these requirements (CBS in 2005).

Update: Members have been suitably informed of these requirements through CBS (CBS XIII Report). This is more easily achievable where sub Regional programmes, such as EUCOS, or large national programmes exist. However it is acknowledged this is more of a challenge with a collection of small national programmes.

G5.
Stratospheric observations - Requirements for a stratospheric global observing system should be refined (document need for radiosondes, radiances, wind data, humidity data, noting the availability and required density of existing data sources, including GPS sounders, MODIS winds and other satellite data)
Comment:  NWP OSE Workshop, Alpbach 2004, suggested that OSE results on the usefulness of stratospheric observations should be consolidated.  It also noted that the COSMIC mission likely will provide a substantial enhancement to the stratospheric observing system.  Further, AOPC has noted that current in situ measurement capabilities for UT and LS water vapour are not meeting climate requirements and stressed need for further development.  
Next Action:  ET to initiate further OSEs to include the use of COSMIC data when available. Results of OSEs to be reviewed and consolidated at that stage (2008).

Update: CBS reiterated the great value of experiments in the redesign process and encouraged leading NWP centres and relevant scientific groups to continue their efforts in that area. A review of EUCOS impact studies was presented at the ET-EGOS session (December 2005, further OSE results will be reviewed at ET-EGOS July 2006).

Broader use of ground based and in situ observations 

G6.
Ozone Sondes - Near real-time distribution of ozone sonde data is required for calibration and validation of newly launched instruments and for potential use in NWP. [recommendation is supported by information from the Joint ECMWF / WMO expert team meeting on real time exchange of ground based ozone measurements, ECMWF, 17-18 October 1996, WMO NWP OSE Workshop, Alpbach, 2004]
Next Action:  CBS and CAS to request WMO Members making ozone profile measurements to place data on the GTS in near real time in BUFR/CREX format at the earliest possible date.  Secretariat to inform Members of this requirement and request Members to inform WMO of their implementation plans (November 2005). 

Update: This action requires close inter-commission co-ordination between CAS and CBS to be facilitated by the WMO Secretariat. 

GAW meeting Payerne October 2005 stressed importance of real time distribution of ozone data and total column ozone data on the GTS.  BUFR formats have been developed and Members are encouraged to make use of them for data exchange.
New action: Members to be reminded that all available ozone soundings be made available in near-real time on the GTS.
Moving towards operational use of targeted observations 

G7.
Targeted Observations - Observation targeting to improve the observation coverage in data sensitive areas for NWP should be transferred into operations once the methodology has matured.  Non-linear methods in targeting have been studied and should also be considered.  The operational framework for providing information on the sensitive areas and responding to such information needs to be developed.

Comment:  The proof of the observation targeting concept was given by US Weather Service in the northeastern Pacific for winter storms.  THORPEX has declared observation targeting a core research activity in its implementation plan (2.3 ii), has successfully carried out jointly with EUCOS the NA-TreC campaign, and has benefited from the lessons learned from FASTEX. 

Next Action:  The OPAG-IOS Chair to maintain liaison and ensure targeting strategies developed by THORPEX are made available to the CBS.

Update:  CBS XIII requested the OPAG-IOS to maintain liaison and to ensure that targeting strategies developed by programmes such as EUMETNET and THORPEX were carried through to operational implementation.  No new field campaigns with observation targeting were carried out in 2005.   A targeting campaign for the Atlantic and Europe is planned for nine months in 2008. It will be run as a EUMETNET/EUCOS activity carried out under the joint EUMETNET / European Commission funded EURORISK PREVIEW Programme.  A short targeting campaign will be undertaken as part of the Greenland Flow Distortion experiment with sensitive area predications provided by the Met Office and ECMWF.
Optimization of rawinsonde distribution and launches 

G8.
RAOBs - Optimize the distribution and the launch times of the rawinsonde sub-system (allowing flexible operation while preserving the GUAN network and taking into consideration regional climate requirements).  Examples include avoiding duplication of Automated Ship-borne Aerological Program (ASAP) soundings whenever ships are near a fixed rawinsonde site (freeing resources for observations at critical times) and optimizing rawinsonde launches to meet the local forecasting requirements. [recommendation is supported by information from the EUCOS Studies]

Comment:  Observation targeting requires a flexible observing practice.  THORPEX has included this concept in their considerations.

Next Actions:  ET to follow the THORPEX Implementation Plan and to learn from the THORPEX experience.  When appropriate ET to request Secretariat to inform Regional Rapporteurs and managers of observing systems of the requirements for adapting to flexible observing practices including taking observations on demand, while safe-guarding the integrity of the baseline observing system.

Update:  The THORPEX Implementation Plan stipulates that the concept of interactivity will be tested in the TIGGE (THORPEX Interactive Grand Global Ensemble) framework.  Observation targeting is expected to benefit from the large ensemble size available in TIGGE, from which some methods of sensitive area prediction may benefit.  The exploration of innovative uses (e.g. targeting) of operational observing systems is part of the planned THORPEX observing system tests.  DSG, in letter dated 19 July 2005, to President CBS advised him of the EC recommendation to organize a joint workshop between CBS and CAS to investigate the concept of targeted (adaptive) observing systems.

Development of the AMDAR Programme  
G9.
AMDAR - AMDAR technology should provide more ascent/descent profiles, with improved vertical resolution, where vertical profile data from radiosondes and pilot balloons are sparse as well as into times that are currently not well observed such as 2300 to 0500 local times. [recommendation is supported by information from the Toulouse report, ECMWF northern hemisphere AMDAR impact study, OSEs 4, 5, 8] Update:  Onboard software permits operators to select the vertical resolution update rate.
Progress:  The AMDAR Panel plans to coordinate homogeneous coverage of AMDAR data over 24 hours over as many regions as possible and to improve the value of upper air data through a combination of:

· Expanding the number of operational national and regional programmes;

Update:  Existing programs in Australia, the US and Europe continue to expand coverage, Southern African programme now fully operational..

New programs have commenced in East Asia, Saudi Arabia, Canada. Plans are developed for Eastern Europe and other regions. 

· Development and use of new onboard software and alternative AMDAR 
technologies;

Update:  The TAMDAR system is nearing completion of a 12-month trial in the US on 64 regional aircraft. Some problems remain to be solved regarding data ownership..

Australia will install an AFIRS (Aircraft Flight Information Reporting System) system in 2006 and is planning to evaluate an ADS-B system.  The ICAO ADS-C system operates over the North Atlantic and SW Pacific Ocean areas.

· Selective deployment of humidity/water vapour sensors;

Update:US WVSSII water vapour sensors have been installed on 25 UPS B757 freighter aircraft and are undergoing operational evaluation.  E-AMDAR has commenced a substantial WVSSII evaluation program

Airbus Industries are planning to complete the certification process on the entire A320 family and extend this to all other Airbus models.  They plan to offer the sensor as a routine optional component to all Airbus customers with support from the Panel.

· Provision of targeted observations into data sparse areas and special 
weather situations;

Update:  Formal arrangements have been completed for E-AMDAR to provide targeted data for Southern Africa.  Work continues on the establishment of a substantial targeted program over Central and West Africa and Madagascar through arrangements between E-AMDAR and ASECNA.

Several national and international programs assessing targeted observations as a research and operational tool.

· Use of optimization systems to improve cost effectiveness;

Update:  E-AMDAR continues to develop and refine its optimization schemes.  The benefit has been shown to be very positive.  
Canada has also established an operational optimization scheme.  The US and Australia are planning to develop appropriate systems in the near future.
· Improvements in the monitoring, quality control;

Update:  All monitoring centres have made substantial improvements to their AMDAR data quality monitoring systems A series of studies have shown that temperature data quality is very clearly linked to individual aircraft types and models   Additionally, clear differences in bias are seen between ascent and descent profiles on many aircraft.  The AMDAR Panel Science Sub Group is committed to investigate the causes of both problems. Similarly wind data is proving to be a problem on some smaller regional aircraft. Very poor wind quality derived from aircraft at high latitudes is a result of the use of magnetic heading, which is completely unusable at these latitudes.  

Efforts to encourage and pursue the free exchange of data

Update: Changes to FM94 BUFR code to improve the exchange of AMDAR data have become operational.  Discussions continue with the provider of the TAMDAR system to allow for the free exchange on the GTS of TAMDAR data.

· Improvements in user awareness & training plus operational forecasting tools & systems

Update:  Dr. Jochen Dibbern (Germany) was appointed as the CBS AMDAR Rapporteur with particular responsibilities in awareness and operational training. A training questionnaire has been passed to the WMO Secretariat for distribution to Regional Associations and other relevant groups.  Several familiarization seminars were also held during 2005.

 Two technical seminars were held in Bucharest and a 3-day workshop was held in Budapest with 13 participating countries from Central and Eastern Europe.  Workshops have been formally requested by the Russian Federation, Morocco, Brazil and Kenya and informally by India, Bulgaria and Croatia.
Table 1: The AMDAR Programme Implementation Plan presented at 8th AMDAR Panel 

	Programme Items
	2005-2006
	2008
	2010

	Operational programmes (Australia, E-AMDAR*, New Zealand, USA, South Africa, Hong Kong China, Saudi Arabia, Japan, China, Canada)
	Expanding
	stable
	stable

	Emerging programmes (Central-western Africa)
	Expanding
	expanding/stable
	stable

	Developing programmes (Chile, Argentina,  Rep. of Korea) 
	first data
	expanding
	stable

	Planned programmes (Eastern-central Europe#, Russian Federation, Oman, Egypt, Morocco, Kenya, Pakistan, Malaysia, Mauritius, Singapore, India, UAE, French Polynesia)
	
	first data
	expanding

	Development software and technologies
	work in progress
	operational
	stable

	Humidity/water vapour sensors
	operational trials
	expanding
	operational

	Targeted data
	partly operational
	expanding
	expanding

	Optimization systems
	Partly operational
	expanding
	expanding

	Data monitoring, QC and data exchange
	Ongoing
	ongoing
	ongoing

	Awareness and training
	Ongoing
	ongoing
	stable

	Development of operational forecasting tools
	in progress
	operational
	operational


* E-AMDAR currently: UK, France, Netherlands, Germany, Sweden

   E-AMDAR emerging: Finland
   E-AMDAR planned: Portugal, Spain, Iceland, Italy, Switzerland, Ireland, and Belgium 

# Eastern-central Europe: Austria, Poland, Hungary, Rumania, Slovenia, Ukraine, Czech Republic, Bulgaria, Croatia.

Next Actions:  ET-ODRRGOS to continue to monitor progress of the AMDAR Programme in the above activities.  

G10.
Transmission of AMDAR reports - Optimize the transmission of AMDAR reports taking into account, en route coverage in data-sparse regions, vertical resolution of ascent/descent reports, and targeting related to the weather situation. [Recommendation is supported by information from the Toulouse and Alpbach NWP OSE Workshop reports, ECMWF northern hemisphere AMDAR impact study]. 

Comment:  AMDAR coverage is both possible and sorely needed in several currently data-sparse regions, especially Africa and South America, Canadian arctic, northern Asia and most of the world’s oceans. More T, U/V, Q profiles, but especially winds, are needed in the tropics.  Moreover, the timing and location of reports, whose number is potentially very large, can be optimized while controlling communications costs.  

Update:  Australia developing a regional program of targeted observations in the South West Pacific, preliminary discussions have been held with New Zealand to assist and with France to collaborate with developments in French Polynesia.

G11.
Humidity sensors on AMDAR - Further development and testing of water vapour sensing systems is strongly encouraged to supplement the temperature and wind reports from AMDAR.  [Recommendation is supported by information from the Toulouse and Alpbach NWP OSE Workshop reports]

Progress:  Implemetation trials under way, see G9.
Alternative AMDAR systems

G12.
TAMDAR & AFIRS - To expand ascent/descent profile coverage to regional airports, the development of TAMDAR and use of AFIRS should be monitored with a view towards operational use. 

Comment:  A range of alternative AMDAR systems including TAMDAR, AFIRS and MDS could supplement conventional AMDAR and radiosonde data by providing lower level en route observations and profiles over additional, regional airports not served by larger AMDAR compatible aircraft.  Instrumentation would not necessarily be designed to function in the high troposphere and would therefore be less expensive.

Next Action:  ET-ODRRGOS to review progress under AMDAR and EUCOS Programmes. First data from TAMDAR and AFIRS are expected in late 2004.  

Update:  In addition to the information provided in G9, it is emphasised that progress in this area is severely limited because of the much poorer quality data produced by avionics systems on the smaller regional aircraft.  Much effort and expenditure is going into overcoming this problem.

Atmospheric moisture measurements

G13.
Ground GPS - Develop further the capability of ground-based GPS systems for the inference of vertically integrated moisture with an eye toward operational implementation. Ground based GPS processing (ZTD and PW, priority for ZTD) should be standardized to provide more consistent data sets.  Data should be exchanged globally. [Recommendation is supported by information from the NWP OSE Workshop in Alpbach.]

Comment:  Such observations are currently made in Europe, North America and Asia.  It is expected that the global coverage will expand over the coming years. The COSNA/SEG, NAOS, JMA reports provide useful background information. 
Next Actions:  CBS to urge Members to collect and exchange the ground-based GPS data. Members should take the appropriate action to ensure that the data processing be standardized by November 2005.

Update:  No action has been implemented.  Cost Action 716 Final Report on "Exploitation of Ground-based GPS*"provides background. GPS data message type in BUFR has been developed and approved.  EUMETNET E-GVAP Programme is taking the results of the Cost Action 716 into an operational implementation phase.  

Regarding improved observations in ocean areas 

G14.
More profiles over oceans - Increase the availability of high vertical resolution temperature, humidity, and wind profiles over the oceans.  Consider as options ASAP and dripstones by designated aircraft.

Next Action:  ET-ODRRGOS request a review from JCOMM on the current status and plans of ASAP by end of 2004.

Update: SOT/ASAPP has been attempting to increase the global coverage of ASAP ships but has had difficulty doing so due, mainly, to the high cost associated with operating such systems. However, the North Atlantic and Mediterranean is now better covered thanks to continuing efforts of the E-ASAP Programme, which is also targeting ships operating in sensitive areas for weather prediction. Three new E-ASAP units were procured and installed during 2004/2005 and by 2005 a total of 17 E-ASAP ships had produced 4200 upper air messages. During the next phase of the E-ASAP programmes development (2007-2011) the objective is to produce 5800 upper air soundings from 18 ships. It is also planned to increase the level of managerial and operational integration of national ASAP units into the programme. In addition E-ASAP aims to contribute to the World Weather Watch by providing up to 10% of additional soundings outside of the European (EUCOS) areas of direct interest, and also makes contributions to the Ekofisk and OWS Mike oceanic upper air platforms. Results of the E-ASAP OSE on the impact of ASAPs in the Atlantic will be available in 2006. High telecommunication costs do prevent from transmitting the high resolution data in real-time in BUFR format.

ASAP monitoring continues to be routinely performed by ECMWF and Météo-France. The WRAP (World Re-occurring ASAP Programme) was officially terminated in April 2005 because of the difficulties in maintaining a viable and cost effective service. 


Next action proposed: To request transmission of high resolution ASAP data in either BUFR or CREX.

G15.
Telecommunications - Considering the expected increase in spatial and temporal resolution of in situ marine observing platforms (from include drifting buoys, profiling floats, XBTs for example) and the need for network management, the bandwidth of existing telecommunication systems should be increased (in both directions) or new relevant satellite telecommunications facilities should be established for timely collection and distribution.  

Comment:  The JCOMM Operations Plan provides background for actions in this area.

Next Action:  ET-ODRRGOS request information on progress regarding distribution of increased temporal and spatial resolution in situ marine observations from JCOMM.

Update:  Iridium provides for high resolution data transmission and is global. Experiments still being conducted with small number of Argo profiling floats and drifting buoys (Arctic).  Argos 3 generation will be onboard METOP, July 2006, and will provide higher bandwidth and downlink capability.  High resolution XBT data collected via Inmarsat are made available through Global Temperature and Salinity Profile Programme (GTSPP). BUFR distribution of high resolution XBT data is under investigation in the USA.
Iridium, and other providers also offer substantially reduced telecoms tariffs, with no reduction in performance. As approximately 50% of the current cost of operating a drifting buoy is the telecoms costs these new providers potentially offer significant savings, which could in turn be re-invested in the GOS by the NMHSs.
G16.
Tropical moorings - For both NWP (wind) and climate variability/climate change (sub-surface temperature profiles), the tropical mooring array should be extended into the tropical Indian Ocean at resolution consistent with that presently achieved in the tropical Pacific and Atlantic Oceans.  [The JCOMM Operations Plan provides background for actions in this area].

Next Action:  ET-ODRRGOS request information on progress in extending the tropical mooring array from JCOMM.

Update:  Progress towards the establishment of an Indian Ocean moored buoy array was made with the deployment of an initial 4 surface ATLAS moorings and one subsurface ADCP mooring in October/November 2004. These moorings complement previously established JAMSTEC TRITON and ADCP moorings.  Three to four additional ATLAS mooring deployments are planned for late 2006 and early 2007. In addition to traditional wind and sub-surface temperature sensors, all Indian Ocean moorings have near-surface (10 m) current meters and subsurface salinity sensors.  One ATLAS mooring has OceanSITES flux enhancements, which include long-wave radiation, barometric pressure, and additional subsurface current meters; one other OceanSITES ATLAS mooring is planned as part of the 2006-07 expansion. Vandalism remains a concern. Enhancements to the PIRATA array in 2005 included the addition of 3 sites offshore of Brazil. Two additional PIRATA sites will be deployed off North Africa in 2006.  Four sites in TAO and three in PIRATA will gain OceanSITES flux enhancements in 2006. Surface salinity will become a standard measurement on all TAO sites by 2007.

G17.
Drifting buoys - Adequate coverage of wind and surface pressure observations from drifting buoys in the Southern Ocean in areas between 40S and the Antarctic Circle should be assured using an adequate mix of SVPB (surface pressure) and WOTAN technology (surface wind).  The pressure observations are a valuable complement to the high-density surface winds provided by satellite.  [Recommendation is supported by information in the Toulouse NWP OSE Workshop Report and the ET-ODRRGOS OSE studies.]  

Comment:  Plans from agencies other than JCOMM need to be considered.

Next Actions:  (1) ET-ODRRGOS to request information from JCOMM on plans for preserving/enhancing the network.  (2) ET-ODRRGOS to review requirement for surface pressure observations in ocean areas based in results of OSE studies (EUCOS)

Update:  DBCP maintains an array of about 1250 drifting buoys globally. About 350 of them report air pressure. It maintains an array of about 80 barometer drifters South of 40S. JCOMM/OCG and DBCP have plans to eventually increase this number to 300. Hourly air pressure data are recorded by the instruments and distributed on GTS. Efforts are being made in SouthEast Pacific, and the South Atlantic to improve data timeliness by installing and/or connecting of Argos receiving stations to the Argos System. Wind drifters with WOTAN technology are deployed in small quantities and in conjunction with hurricanes.  There are no plans to increase substantially the number of such drifters unless strong requirements are expressed by the users with an indication of the network density and targeted areas.

G18.
XBT and Argo - For Ocean Weather Forecasting purposes, improve timely delivery and distribute high vertical resolution data for sub-surface temperature/salinity profile data from XBTs and Argo floats.

Note:  The JCOMM Operations Plan provides background for actions in this area.

Next Actions:  (1) ET-ODDRGOS to request information on progress from JCOMM for the next ET-ODRRGOS meeting.  (2) ET-ODRRGOS to review adequacy for WMO requirements.

Update:  Most XBT data now distributed in real-time within a few hours (low resolution in BATHY). BUFR distribution of high resolution XBT data still under investigation by SOT/SOOPIP. Cost estimate for required developments is being made.  Argo data in high resolution distributed in NetCDF format through GDACs mostly within 24 h. New BUFR template for GTS distribution of profiling float data has been approved by ET/DRC, Oman, December 2005. Argo Data Management Team is now working on its implementation (e.g. Japan, Australia) and will evaluate progress at its October 2006 meeting.

Argo has developed very rapidly and has an operational array in place now with contributions from 24 countries and the European Union. Most countries have had interim funding from mainly research sources for the first phase of Argo.  Now that the array is almost complete many of them are trying to move to new, more sustained funding sources. This is a cause of some uncertainty because it implies countries making a long term commitment to Argo and many countries do not have clearly defined mechanisms for doing this. On the other hand, 50% of the resources are from US sources and are secured for the period 2006-2010.

G19.
Ice buoys - For NWP purposes, coverage of ice buoys should be increased (500 km horizontal resolution recommended) to provide surface air pressure and surface wind data.

Note:  The JCOMM Operations Plan provides background for actions in this area.

Action:  ET-ODRRGOS to request information on progress regarding ice buoys from JCOMM.

Update:  After reviewing the requirements established by the WMO and NOAA for meteorological and oceanographic observations (e.g. *von Storch and Zwiers, 2001; and http://ioc.unesco.org/goos/docs/act_pl/act_pla2.htm), it was determined that the IABP will strive for a spatial resolution of 250 km for the IABP buoy network. About 190 buoys are needed to achieve this resolution. On the other hand, the WCRP-SCAR International Programme for Antarctic Buoys (IPAB) is still targeting 500km*500km horizontal resolution in the sea-ice zone while actual resolution is actually substantially lower.

Improved observations over tropical land areas
G20.
More profiles in Tropics - Temperature, wind and if possible the humidity profile measurements (from radiosondes, PILOTs, and aircraft) should be enhanced in the tropical belt, in particular over Africa and tropical America. 

Comment:  There is evidence from recent impact studies with the radiosonde / PILOT balloon network over the Indonesian / Australian region that such data give a better depiction of winds in the tropics and occasionally strongly influence the adjacent mid-latitude regions. 

Action:  AMDAR Rapporteur to report to ET.  CBS to urge Members to consider activation of silent stations through a shared funding programme.

Update:  Information on the collection of additional profile data from aircraft is provided und G9.  In addition, the AMMA (African Monsoon Multidisciplinary Analysis) project in West Africa is expected to operate at various stages and during field phases a number of additional TEMP and PILOT stations.  The AMMA Programme provides an opportunity for impact studies and subsequent network design. Sustaining an operational network in the region will be a challenging task. 
Proposed next action: ET-EGOS to monitor the observing system over western Africa during the various stages of AMMA, relevant reports should be requested from the AMMA.
New Observing Technologies
G21.
AWS - Noting the widespread adoption of AWS, (a) there should be coordinated planning that includes

· appropriate codes and reporting standards,

· global standard for quality management and the collection / sharing of metadata, and

· expanded range of measured parameters;

Next action:  ET-AWS to be asked to review advances in technology and to summarize for ET-ODRRGOS. 

(b) exact time of observation, as distinct from a notional time or time period, should be reported.

Next action:  Reporting formats should be reviewed to include the details of observation times, OPAG_IOS Chair to bring this to the attention of the OPAG ISS ET on Data representation and codes (at CBS in 2005).

Update:  No meeting of ET-AWS has been held yet to discuss and review advances in technology. Next ET-AWS should be tasked to do this (fourth session of ET-AWS planned for mid-2006).

New Issue:  The evolution of the AWS network needs to be addressed and ET-AWS is not the right ET to carry this forward.

G22.
New systems - In the context of THORPEX, the feasibility of new systems should be demonstrated as much as possible.  These possible operational sub-systems include but are not limited to

· ground based interferometers and radiometers (e.g. microwave) that could provide continuous vertical profiles of temperature and humidity in selected areas;

· Unmanned Aeronautical Vehicles (UAVs);

· high altitude balloons.

Action:  OPAG IOS Chair to liaise with the THORPEX ICSC and keep the relevant ETs informed.

Update:  This will be addressed by the THORPEX observations group in March 2006 in Reading, UK.






