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	Summary and Purpose of Document
This document presents an updated version with new proposed actions of the surface-based sub-system of the GOS part of the implementation plan for evolution of the GOS.



ACTION PROPOSED

The Meeting is invited to consider these updates and to incorporate as appropriate into a revised implementation plan.
____________
Discussion

(Based on excerpt from Annex II, ET-EGOS-III, Version 1.4, July 2007)

IMPLEMENTATION PLAN FOR THE EVOLUTION OF 

THE SURFACE- AND SPACE-BASED SUB-SYSTEMS OF THE GOS

2.
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:  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.  

Completed Action:  CBS to urge WMO Members to implement this recommendation at the earliest possible date. Drifting buoy hourly pressure data now exchanged routinely, but little progress otherwise

New action July 2007: ongoing activity.

Update July 2008: Recommendation relayed to the Ship Observations Team for transmission of data with higher temporal resolution at least from shipboard AWS. After the 2004 design study of EUCOS, E-SURFMAR made efforts to get hourly air pressure data from VOS equipped with AWS. However, at this time, most of the AWS operators are facing high satellite data telecommunication costs (Inmarsat Code41). Inmarsat-C data reporting using compressed binary transmission, and Iridium SBD transmissions looks promising. E-SURFMAR is expected to issue new recommendations by the end of 2008. In 2009, we should see European NMSs purchasing new AWS with agreed upon specifications. For its own objectives, E-SURFMAR should fund about 12-15 simple AWS each year to be installed on ships sailing in the Mediterranean Sea and in the North Atlantic, during the 2008-2011 period.
New action July 2008: SOT to continue to address the issue.

(b) Observational data that are useful for meteorological applications at other NMHSs 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.

Comment: 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 OPAG-IOS Chairman, in consultation with the Chairs 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)

Update July 2007: continuing activity, no information available to ET-EGOS at this stage. SYNOP code, and its BUFR implementation, are inadequate for the transmission of a variety of surface observations currently not exchanged on the GTS, but are of interest to application areas.  In particular, snow cover and snowfall data, which are to some extent flowing on the GTS in the regions would be of interest for global applications.

 The global exchange of radar data will require substantial development work concerning data specification and formatting.

New action July 2007: Based on inventory of new data, consideration should be given to the development of expanded BUFR templates for the exchange of these observations (WMO Secretariat to raise with ET-DRC).

Update July 2008: Centres or groups (e.g. the EUMETNET OPERA radar group) have developed local BUFR Tables, by definition not published in the Manual on Codes. WWW Centres or groups such as the EUMETNET radar group should be invited to consolidate proposals for the extension to the BUFR Tables, including BUFR templates, required for the global exchange of radar data, and submit their proposals to the CBS/ET-DRC for their inclusion in the Manual on Codes. A meeting of the ET-DRC is scheduled from 1 to 5 September 2008 in Geneva.

New action July 2008:
(c) The need for good metadata exchange in support of observational data, sometimes in real time, is essential.

OPAGs IOS and ISS and JCOMM DMPA were encouraged to progress the development of an integrated metadata distribution system to support the needs of the GOS.

New action July 2007: ongoing action of ET-EGOS, to be reviewed in the light of the evolving WIS and WIGOS.

Update July 2008: The Inter-programme Expert Team on Metadata Implementation (IPET-MI) is tasked to pursue the development of the WMO core profile of the ISO metadata standard and to develop guidance for the implementation and use of operational information catalogues. The WMO Core profile of the ISO metadata standards concerns metadata required for the discovery of data in a first stage to be followed by further stages concerning the access and the usage of the data. Other metadata should be either exchanged together with the data or included in operational catalogues to be defined. Proposals to include metadata in the code forms for their exchange with the data, e.g. proposals for new entries in the BUFR tables, should be submitted to the CBS/ET-DRC.

New action July 2008:
G2.
Documentation - All observational data sources should be accompanied by good documentation including metadata, careful QC, and monitoring.  

New action July 2007: ongoing action of ET-EGOS, to be reviewed in the light of the evolving WIS and WIGOS.

Update July 2008:
New action July 2008:
G3.
Timeliness and Completeness
(a) 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.

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.

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

To date only few radiosonde profile data in BUFR have been made available.

Update July 2007: ET-DRC developed a BUFR template for migration from FM 35 TEMP to BUFR template 309052 which allows the reporting of high resolution data points in the vertical including position and time for each level.  At their recent session the ET-DRC also developed a BUFR template which allows the use of height in metres as vertical coordinate and the reporting additional information such as surface station measurements, cloud information, and type of instrumentation used (sensors, balloon etc).

New action July 2007: ongoing activity, WMO Secretariat to inform Members of available BUFR encoding/decoding software for use with validated BUFR templates.

Update July 2008: General information on the migration to TDCF is available from http://www.wmo.int/pages/prog/www/WMOCodes/MigrationInfoDocum.html. Specific information on BUFR encoding/decoding software is available from http://www.wmo.int/pages/prog/www/WMOCodes/Software_encoder_decoder.doc and on BUFR templates from http://www.wmo.int/pages/prog/www/WMOCodes/TemplateExamples.html.

New action July 2008:
(b) The timely availability of ocean observations for meteorological use is very important.

Comment:  The DBCP noted that the drifting buoy data timeliness was poor in a number of ocean areas as less than 50% of the data collected by Argos through its global system were received in real time.  Whereas elsewhere more than 80% was received in real-time.

Update July 2008: Limited improvements noted despite some efforts to connect new Argos receiving stations to the global system. 

Action July 2007:  JCOMM and DBCP to pursue improvements of drifting buoy data timeliness especially in South Atlantic and South East Pacific (ongoing activity)

Action July 2008: DBCP to continue efforts to improve the situation in the ocean regions where more real-time data are needed, including the South Atlantic Ocean, the South-East Pacific Ocean, and the North of the Indian Ocean.

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 important.
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. 
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.

WWW monitoring activities should reflect the baseline systems requirements and provide suitable feedback to Members concerning their baseline systems commitments.

New action July 2007: (i) WMO Secretariat to pursue and adjust suitable monitoring practices

Update July 2008: The statistics of the monitoring exercises coordinated by the Secretariat (see http://www.wmo.int/pages/prog/www/ois/monitor/monitor-home.htm) include information on the availability of TEMP, PILOT and wind profiler reports; the monitoring information do not detail the availability of the data types such as wind, temperature or humidity. WWW centres have developed and implemented schemes for the monitoring of the availability of reports and may be invited to contribute to the monitoring of data types such as wind, temperature or humidity; requirements on the presentation of the monitoring statistics should be specified by the ET-EGOS.

· (ii) Next Workshop on impact studies to address the question of best mix of vertical atmospheric profiles to be obtained from different observing systems.

Results emphasised the importance of the existing radiosondes at high latitudes. In particular, significant impact was shown for the Canadian Arctic. The complementarity, at regional and global scales, of radiosondes and aircraft profiling data was clearly demonstrated. The results indicate that the two observing systems provide equivalent wind and temperature profiling capabilities for the purposes of regional and global NWP, within the troposphere. It should be noted that the radiosondes additionally provide valuable humidity profiles and extend into the stratosphere. Other studies quantified a degree of redundancy between these two profiling observing systems. This is thought to originate from locations where aircraft and radiosondes are both present within a short period of time. OSEs showed that the combined impact of temperature and wind profiling observing systems (whether radiosondes or aircraft) is greater than the sum of the two individual impacts of temperature and wind profiles separately. This emphasises the need for good networks for both variables, not necessarily collocated. Wind-profilers are currently available in Japan and in parts of America and Europe, where radiosondes and aircraft are also available. Their additive contribution is therefore relatively modest at present.      

New action July 2008:
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. Impact studies have shown the benefit of high reaching radiosonde data.

COSMIC data are now in operational use at ECMWF, the Met Office and are actively tested at several NWP centres with a view towards using the data in operations.  Impact of the data has been demonstrated

New action July 2007: Workshop to address the question of the best mix of observations required from radiosondes and satellites in the stratosphere for NWP, but also for GCOS purposes

Update July 2008: The Geneva workshop (May 2008) noted that the description of the stratosphere has been dramatically improved by new observing systems which are now assimilated in NWP, especially radio-occultation measurements. No OSE presented at the workshop can answer directly the question: “how many radiosondes need to go up far into the stratosphere”. However the question can be addressed again through new emerging tools which allow the evaluation of the observation impact (adjoint technique).

The workshop recorded substantial benefit from GPS radio occultation data, particularly in the lower stratosphere and in the upper troposphere regions. Regional studies had focused on the Artic and Antarctic, where GPS RO impact in the stratosphere is substantial. OSE studies dedicated to the evaluation of the relative contributions of GPS RO and radiosondes were highly recommended. These studies should take into account that radiosondes provide the only source of wind data in the stratosphere. Humidity in the lower stratosphere can also influence the performance of global NWP, through its interaction with radiation, and therefore impact on temperature and temperature biases. Here, the infrared sounders provide the main source of information (HIRS, AIRS, IASI and the geostationary satellites).

New action July 2008: Recommendation to CBS that it recommends to EC that Members develop tools for the evaluation of the observation impact.

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]
Comment: This 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.

Update July 2007:  Canada recently re-introduced the transmission of ozone soundings from four stations in CREX.  Sample data encoded in BUFR can be made available, e.g. by ECMWF.

Action July 2007: ongoing action, WMO Secretariat to remind Members that all available ozone soundings be made available in near-real time on the GTS.

Update July 2008: Nothing special to report at this point.

New Action July 2008: Ongoing, WMO Secretariat to remind Members 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.  Negative targeting, to release resources for use elsewhere in the GOS are also of value.

Comment:  The proof of the observation targeting concept was given by US Weather Service in the north-eastern 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.  

CBS XIII requested the OPAG-IOS to maintain liaison and to ensure that targeting methodologies developed by programmes such as EUMETNET and targeting strategies developed by programmes such as THORPEX were carried through to operational implementation.  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.

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.

Action July 2007:  The Workshop on impact studies to address the feasibility and operational benefit of observation targeting.

Update July 2008: A Data Targeting System (DTS) has been developed by EUCOS/PREVIEW and is under test in Europe (Met Office & ECMWF) until the end of 2008. The Geneva workshop gave some clues on the operating mode of the targeting, as well as on the verification and evaluation which will be carried out later.

Targeting experiments have demonstrated the benefits of additional profile information in otherwise data sparse areas. The measures of impact computed by the adjoint technique will probably be very useful to assess data targeting strategies like the ones which are currently tested within the Data Targeting System project in Europe (EUCOS/PREVIEW). It will take time before an optimal targeting strategy can be worked out. Whether it is better to add extra targeted observations every now and then, or to target intensively some particular weather episodes for several days in a row, is still an open question. To answer such a question, studies like the current DTS project are needed, but also studies using existing data, especially satellite data. The discussion on the verification and validation of targeting strategies led also to the following points: (i) The verification and validation must not be limited to the averaged scores measuring the overall impact of targeted data. (ii) Some tests must be made to check if targeted data are more valuable than non-targeted data. (iii) Targeting of special meteorological events (cases of high impact) must continue to be supported.

New action July 2008: DTS to be evaluated.

Optimization of vertical profile distribution 

G8.
RAOBs - Optimize the distribution and the launch times of the radiosonde 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.  ET to follow the THORPEX Implementation Plan and to learn from the THORPEX experience whilst remembering the importance of safe-guarding the integrity of the baseline observing system. 

The EUCOS plans for the redesign of the upper air network in Europe will address the issue of best mix of radiosonde and AMDAR profile data. Although EUCOS is focused on regional aspects for NWP in Europe, their findings may be applicable elsewhere.

New action July 2007: Next Workshop on impact studies to address the implication of RAOB network optimization for NWP.

Update July 2008: Several studies presented at the Geneva workshop (May 2008) showed a very large impact (negative) obtained by removing a small number of radiosondes from data sparse areas (North Atlantic ASAPs, West Africa). Over an area like Europe (data dense) a reduction by a factor of 3 or 4 of the number of radiosondes also showed a large degradation. These studies give clues about the “optimum”.

A study in support of network optimisation for Australia identified potential redundancy in the most populated areas in mid-latitudes, relative to the sparsely populated tropical and sub-tropical regions. The optimisation activities within EUCOS were presented, and these received the support of the workshop. For regional high-resolution NWP applications, the benefit of high density of radiosondes was underlined. Studies performed by MGO (Russian federation) showed that it was possible to plan improvements to the upper-air network (e.g. in Siberia and Africa) through simple network studies based on the estimation theory.
New action July 2008: Studies to be pursued and results presented to ET-EGOS and next workshop.

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.  

Comment:  This recommendation is supported by information from the Toulouse and Alpbach NWP Workshop reports and by the ECMWF northern hemisphere AMDAR impact study.  The AMDAR Panel objective is 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 programs;

Update June 2008: Existing programs in Australia, Asia, Southern Africa, the USA and Europe continue to expand coverage both domestically and internationally. The Republic of Korea is now a full operational AMDAR Programme.

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

Update June 2008: Discussions are still ongoing for the development and implementation of new ARINC 620V4 software. New technologies (TAMDAR) are still undergoing an operational trial in the Great Lakes area of the USA. Problems with ownership of TAMDAR data are still to be resolved. The upgraded of the AAA specification to support water vapour measurement and reporting is now completed and a AAAv3 software package supporting some Boeing and Airbus models is due to be implemented by the Australia AMDAR Programme late 2008. This software will made freely available to other AMDAR Programmes. The ADS-B system is under development and an ADS-C system is providing limited coverage over the North Atlantic and SW Pacific Ocean areas.

New Action July 2007: The AMDAR Panel to prepare a work plan to develop a standardized software solution for larger aircraft makes and models. This will be a longer term perspective.

· Selective deployment of humidity/water vapour sensors;

Update June 2008:  The AMDAR Panel together with the E-AMDAR Programme are currently working closely with the manufacture of the WVSSII to resolve several problems with sensing technology. The updated version of the WVSSII water vapour sensors installed on a number of UPS B757 freighter aircraft will undergoing further operational testing before the release of the final report. E-AMDAR is continuing with a European based WVSSII evaluation programme on 3 Lufthansa A319 aircraft, with the results expected to be available in late 2008 following additional testing of the updated version of the sensor.
New action July 2007: (i) AMDAR Panel to make available and ET-EGOS to consider the evaluation reports of both trials.

(ii) The AMDAR Panel to prepare a work plan to develop a standardized humidity sensor solution for larger aircraft makes and models. This again will be a longer term perspective.

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

Update June 2008:  The E-AMDAR Programme continues to provide data into the Southern Africa region as part of a data agreement with the South African Met Service. As of late 2007 the E-AMDAR Programme is providing profile data into Singapore as part of an MOU and looking to provide profiles and on-route data into India as part of a data agreement with Indian Meteorological Service. Work continues on the establishment of a substantial programme for the ASECNA, Middle East and South West Pacific areas.

New action July 2007: AMDAR Panel to continue exploring opportunities for providing additional observations and implement the plans.

· Use of optimization systems to improve cost effectiveness;

Update June 2008:  E-AMDAR continues to develop and refine its optimization schemes.  Australia is currently developing an appropriate system for the Australian AMDAR Programme. The USA has conducted an investigation into the impact of an optimization system on the Rapid Update Cyclwe (RUC) model and now planning to develop an optimization system for the USA Programme. There is a need to specify, based on the advice from the various application areas, the GOS requirements for the optimization of data collection. This task will benefit from experience in some areas where optimization is in operation, e.g. E-AMDAR

New action July 2007: (i) AMDAR Panel to continue with the development and the implementation of the optimization schemes.

(ii) AMDAR Panel to request input via the WMO Secretariat from various application areas on the optimization requirements for AMDAR data collection

· Improvements in the monitoring, quality control;

Update June 2008:  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 type and model and that there are clear differences in the bias seen between ascent and descent profiles on many aircraft types.  The AMDAR Panel Science Sub Group (SSG) is planning to conduct a study to investigate and develop a solution for these problems. The AMDAR Panel SSG is also planning to investigate and develop a solution for the poor wind quality derived from aircraft at high latitudes that results from the use of magnetic heading, which is unreliable at these latitudes.  

New action July 2007: Continuing activity of the AMDAR Panel.

· Efforts to encourage and pursue the free exchange of data;

Update July 2007: Discussions continue with the provider of the TAMDAR system to allow for the provision of data free of charge to NMHSs.  

New action July 2007: The AMDAR Panel to develop a standard text on data ownership and usage which can serve as the basis of agreements between NMHSs and data providers.

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

Update July 2007:  The AMDAR Panel webpage is now operational but requires updating. The AMDAR Panel held a regional Technical Workshop in Romanian in November 2007 were a number of neighboring member NMHS attended. Further AMDAR Technical Workshops have been requested by Malaysia,, Mexico and interest has been expressed by Brazil, , India, and the Russian Federation.

New action July 2007: ongoing activity of the AMDAR Panel

Atmospheric moisture measurements

G13.
Ground-based GPS measurements for total water vapour - Develop further the capability of ground-based GPS systems for the inference of vertically integrated moisture towards 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 historical COSNA/SEG, NAOS, JMA reports provide useful background information.
CBS urged Members to collect and exchange the ground-based GPS data.  Members were to take the appropriate action to ensure that the data processing be standardized by November 2005.

 GPS data message type in BUFR has been developed and approved.  Ground-based GPS data are inserted on the GTS from Europe, by the Met Office in Exeter, UK, sample encoding information can be provided
New action July 2007:  ongoing action, WMO Secretariat to remind Members that all available ground-based GPS data be made available in near-real time on the GTS.

Update July 2008: Good progress noted in Europe in 2007/2008, in the exchange and the use of GPS data. Global Exchange still not implemented.

New action July 2008: ongoing action, WMO Secretariat to remind Members that all available ground-based GPS data be made available in near-real time on the GTS.

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 dropsondes by designated aircraft.

Update July 2007:  The main concentration of the ASAP operations continues to be over the Northern Atlantic (5153 launches in 2006), an important contribution is also made by Japanese research ships operating primarily in the North Western Pacific areas and seas adjacent to Japan (938 launches in 2006). Fewer manual soundings are made by South Africa from ships sailing in the South Atlantic. Radio sondes generally provided better high vertical resolution information than the aircraft data (AMDAR) over the oceans. Radio sondes data are particularly needed for the calibration of the satellite products, especially in the North Pacific and the Southern Hemisphere. The SOT-IV asked the ECMWF to provide materials showing impact of radio-sonde data over the oceans. The transition of high vertical resolution data will be achieved by the migration from TEMP-SHIP to BUFR. 

Update July 2008: Situation very similar as last year. There are cost issues when using BUFR to transmit high vertical resolution data through Inmarsat. Investigations/tests show promising cost-effective results when using Iridium satellite data telecommunication. Need to investigate whether complete reports (without gaps) can be transmitted operationally via Iridium.

New action July 2007:  (i) ET-EGOS to solicit, e.g. through impact studies, further guidance on the desirable coverage of ASAP soundings over the oceans. (ongoing activity, to be addressed at the Workshop)

It was noted by the Workshop that the need for ASAP for the purpose of providing ground-truth over the ocean for radiance bias correction has diminished with the global availability of accurate GPS RO temperature profiles)

(ii) SOT to continue efforts for achieving transmission of higher resolution ASAP data in either BUFR or CREX.

New action July 2008: SOT to continue efforts and test Iridium.

G15.
Improvements in marine observation 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.

Iridium provides for high resolution data transmission and is global.  Experiments still being conducted with small number of Argo profiling floats. Argos 3 generation is onboard METOP and provides 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 development in the USA.  Iridium and other providers also offer substantially reduced telecoms tariffs, with no reduction in performance.  
Update July 2007:  The DBCP has established a DBCP drifter Iridium Pilot Project to evaluate the Iridium satellite data telecommunication system for use with drifting buoys. The Pilot Project is targeting the deployment of about 50 units in the world oceans in the period 2007/2008. Similarly, the SOT has also engaged in the evaluation of the Iridium system for use from VOS ships. Iridium, which is a global system, provides potentially the cost-effectiveness, telecommunication bandwidth and the timeliness needed for applications of ocean data. Iridium could also potentially solve the problem of transmitting in real-time high vertical resolution ASAP soundings to shore.

Update July 2008: About 40 Iridium drifters are now operating and showing good and cost-effective results. The “high data rate satellite data telecommunication” issues were deleted from the WIGOS Pilot Project for JCOMM although JCOMM will continue to address these pilot activities separately. Some data management issues for automatic quality control and GTS distribution are being addressed. 

New action, July 2007:  JCOMM to report on the developments of the DBCP and SOT Iridium Pilot Projects. ET-EGOS to propose pilot project for WIGOS to provide for high rate satellite data communication for marine observations.

New action, July 2008: JCOMM to continue to DBCP and SOT Iridium pilot projects.

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].

Update June 2007:  Overall target for the tropical moorings under the JCOMM/OPA strategic work plan is for 76 moorings in the Tropical Pacific Ocean, 18 in the Tropical Atlantic Ocean, and 47 moorings in the Tropical Indian Ocean. Tropical Pacific Ocean array is complete. Implementation of the Indian Ocean Array continued; 15 moorings were in place in June 2007. Southwest (3 moorings) Northeast (4 moorings) and Southeast (1 mooring) extensions of the PIRATA array in the Tropical Atlantic ocean were implemented; 19 moorings were operation in the PIRATA array in June 2007. Operations and maintenance of most of the Tropical Pacific Ocean array has been transferred to an operational agency in USA. However, sustainability is still an issue for the rest of the network. Vandalism remains a concern.

Update July 2008: Tropical Pacific Ocean array is complete and salinity is now available nearly on every TAO mooring site. There are now 18 sites occupied in the PIRATA array. Progress continues towards the development of a 47-element Indian Ocean Observing System (IndOOS), a multi-national, multi- platform network designed to support climate forecasting and research. The array has been named the Research Moored Array for African-Asian-Australian Monsoon Analysis and Prediction (RAMA). In 2007, the number of ATLAS moorings in RAMA is now 32% complete. 2008 scheduled deployments will increase this to 43%. Progress has been made towards multinational sustained support for RAMA via Memoranda of Understanding and Implementing Arrangements between the US and India, between the US and Indonesia, and between the Peoples Republic of China and Indonesia.  An existing MOU between the US and Japan is being updated to include RAMA.
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New action, July 2007:  JCOMM to continue working towards developing the Indian Ocean array and sustaining both the Indian Ocean and Atlantic Ocean arrays.

New action, July 2008:  JCOMM to continue working towards developing RAMA in the Indian Ocean and sustaining both RAMA and the Atlantic Ocean arrays.

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-EGOS OSE studies.]

Update July 2007:  DBCP maintains an array of about 1250 drifting buoys globally.  About 450 of them report air pressure.  It maintains an array of about 80 barometer drifters South of 40S.  The JCOMM strategic work plan is targeting to install barometers on all operational 1250 drifters globally by 2010. This involves maintaining a network of about 300 drifters with barometers in the Southern Ocean. 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.  

The number of drifting buoys making wind is insignificant. Global coverage of near surface wind observations is achieved through satellites. Cost of wind measuring drifters is twice as much as barometer drifters. Guidance is needed whether additional wind observations from drifters in the Southern Ocean would have a positive impact as part of a network already providing pressure observations at a horizontal resolution of 500km x 500 km. 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.

ET-EGOS endorsed the JCOMM/OPA strategic work plan for the DBCP. It was recommended to carry out any OSE concerning the impact of Arctic buoy observations after IPY.

Update July 2008: The number of drifters with barometers has increased substantially (585 in April 2008). 

New action July 2007: Next Workshop on impact studies to address the requirements for global coverage of wind observations from drifting buoys and provide guidance to JCOMM.

The workshop recommended that there is very little need for wind information from buoys, other than for calibration of scatterometers. The scatterometers and windsat provide ample coverage of wind information for the global oceans, with the exception of ice-covered areas.

New action July 2008: Conduct a new study on requirements for in situ surface pressure in terms of optimal horizontal resolution required in presence of satellite wind data (study was promoted by the Geneva 2008 workshop).

G18.
XBT and Argo - For Ocean Weather Forecasting purposes, improve timely delivery and distribution of 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.

Update July 2007: Argo network is now nearing completion with 2886 floats operational in June 2007 (96%) for a target of 3000. 22 countries and the European Union are participating in the effort. All operational floats report their data in real time. Most Argo national programs continue to be supported by research funding, which poses difficulties for sustaining the observations over decadal timescales. Mechanisms for long-term support are required. Support from operational agencies and users are needed to justify the long term funding. Regarding the XBT network managed by the SOOPIP under the JCOMM SOT, between 2004 and 2006 there has been a gradual decrease in the annual number of XBT observations transmitted in real-time to the national data centres, from just over 25,000 in 2004 to about 18,000 in 2006. The target for 2010 is to sample 26 high density ship lines (4 transects per year a high horizontal res.) and 25 frequently repeated ship lines (18 transects per year at low horizontal res.). Significant progress has been made in improving the quality of the XBT observations (automated systems, improved real time QC), and in enhancing the real-time transmission of XBT observations in high vertical resolution. USA is now developing software to permit the distribution of the XBT data in BUFR format. OOPC is now planning to organize a conference focused on global ocean observations, in about 2009, ten years after the OceanObs99 conference that defined the implementation strategy for the SOOPIP, Argo, and the Tropical moored buoy array in support of upper ocean thermal applications.

Update July 2008: The Argo network achieved completion and is being maintained at the 3000 operational float level but the Argo Steering Team is still striving to achieve sustainability. XBT network remained at a similar level in 2007 as in 2006, i.e. about 18000 probes deployed. 15 out of the 45 recommended UOT SOOP Frequently Repeated and High Density lines were undersampled; 10 were not sampled. Progress is being made regarding the definition of an acceptable BUFR template for XBT data. USA is planning to implement the new template once accepted by CBS.

New action, July 2007: JCOMM is encouraged to continue its actions to ensure a sustained status for upper ocean thermal networks. JCOMM to solicit from operational users to document the benefits they gain from Argo data and ocean thermal profile data. Such information could be provided e.g. through monitoring statistics or impact studies.

New action, July 2008: JCOMM to continue efforts on sustainability. An upper ocean thermal review is being planned in conjunction with the OceanObs09 conference, Venice, 21-24 Sept 2009, to address complementarity of observing networks providing thermal profiles (i.e. Argo, XBTs, and tropical moorings). The third Argo Science Workshop in early 2009 in Hangzhou, China, and the OceanObs’09 conference will also address the value of Argo and XBT networks.

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.

Update July 2007:  After reviewing the requirements established by the WMO and NOAA for meteorological and oceanographic observations, 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.

There are currently 150 buoys deployed in the Arctic Ocean. For the International Polar Year, the Participants of the IABP plan to deploy over 170 buoys, which provide critical atmospheric, sea ice, and upper ocean hydrographic measurements on various space and time scales that cannot be obtained by other means. Challenges will be to maintain some of the momentum obtained during the IPY, and maintaining the array. The Eurasian side of the Arctic Ocean appears to be data sparse. With the reduction of the sea ice extend due to global warming, development of seasonal ice buoys is becoming essential.

New action July 2007: Impact of the expected increased Ice buoy deployment to be reviewed at next OSE/OSSE Workshop. Stress the importance of the IPY legacy.

Update July 2008: 200 buoys were deployed for IPY in 2007, many with a short life-time; a sub-set, e.g. the DAMOCLES buoys did not report on the GTS. In September 2007, the buoys probably covered 2/3 of the Arctic, but by March, the array was compressed to about 1/3 of the Arctic by high-AO conditions against the Canadian Archipelago. About 80 buoys reported on GTS from the Arctic basin in April 2008
. According to an EUCOS study, there are several indications that the current (2008) buoy observing network is close to optimality in terms of surface pressure in Northern Atlantic and near the Northern pole. However the Eurasian part of the polar cap (North of 75N, from East Greenland to the East up to 180E) is still a data-void area. Even if no case of obvious synoptic forecast error was found during the winter 2007-08, coming from this area and affecting Europe, it is clear that the first obvious recommendation would be to deploy a buoy network in this polar area (North of Europe and Siberia) comparable to what it is to the North of Canada. Another (smaller) improvement action could be the refinement of the buoy data density in the less dense areas of North Atlantic. No scenario corresponding to a drastic change in buoy coverage can be envisaged. No specific OSE or OSSE seem to be needed to drive these changes.

Because of the lack of in-situ observations in the polar latitudes, every effort should be made to maintain the existing sites, and/or find new systems to observe the vertical structure of the atmosphere (wind, temperature, humidity) in the polar areas. The IPY year has provided the opportunity to deploy new systems. An exhaustive list of these IPY-specific observations should be made available to all NWP users to enable dedicated impact assessment. The extension of some of these systems beyond the IPY should be considered.

New action July 2008: DBCP/IABP to deploy a buoy network in this polar area (North of Europe and Siberia) comparable to what it is to the North of Canada. Collaboration from the Russian Federation is required in terms of logistics.

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.

Information on the collection of additional profile data from aircraft and ASAP is provided under G9 and G14.  In addition, the AMMA (African Monsoon Multidisciplinary Analysis) project in West Africa is operating 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.

An AMMA workshop was held in Météo France (Toulouse) during the first week of November 2006, with a special session dedicated to this topic.  Some preliminary OSEs have been performed with AMMA data captured on the GTS. 

New action July 2007: ET-EGOS to prioritize OSEs which are the most relevant for the evolution of GOS in Africa (to be addressed at the Workshop).

Update July 2008: Impact studies on the RS and/or AMDAR have been performed (Southern Africa; AMMA studies) over Africa. They confirmed that the availability of more profiles (temperature, wind) over Africa should receive the highest priority. The results can certainly be extrapolated to the whole tropical band.

A clear benefit of the existing aircraft data over Africa was demonstrated. Continued expansion of the collection AMDAR data in the tropics and in Africa in particular was recommended. The AMMA radiosondes contribute to the predictive skill of rainfall in the area, provided observation bias issues are addressed in the humidity profiles.

New action July 2008: Recommendation to CBS and EC that Members increase spatial resolution of RS and/or AMDAR over Africa.

New Observing Technologies

G21.
AWS - Noting the widespread adoption of AWS and their importance in the measurement of ECVs,

(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;

· ensuring recommended practices are complied with.

New action July 2007:  ongoing action, ET-AWS to be asked to summarize advances in AWS technology for ET-EGOS, and to formulate how the operational implementation of this technology might be formulated and promoted within the EGOS-IP.

Update July 2008: Addressed at ET-AWS-5. A new action “Advances in AWS technology” was addressed by Item 15. The meeting agreed that a new action “The evolution of the AWS network” had been also addressed under individual Agenda Items. Developing corresponding requirements and relevant guidelines, ET-AWS formulated how this technology can be implemented in operational practices of in Member countries. When considering the role of ET-AWS, the ET adopted the Recommendation 10 (Annex 13).  

New action July 2008: ET-AWS to follow up on action proposed by ET-AWS5.

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

New action July 2007:  The evolution of the AWS network needs to be addressed.  OPAG/IOS needs to consider how best to carry this forward. ET-EGOS chair to liaise with ET-AWS chair on future co-operation.

Update July 2008:
New action July 2008:
G22.
New systems - 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;

· TAMDAR;

· Ocean Gliders;

· Deep ocean time series reference stations (oceanSITES).

The OceanSITES is a worldwide system of long-term, deepwater reference stations measuring dozens of variables and monitoring the full depth of the ocean from air-sea interactions down to 5,000 meters. OceanSITES is installing meteorological instruments on most of its sites. While data are public for most of these southern ocean sites, the data are only being distributed in delayed mode.

· Lightning detection

Long-range ground-based remote sensing lightning detection systems have now an accepted role as a cost effective component of the evolving GOS. Such systems should be considered complementary to existing lightning detection systems for improving coverage in data sparse regions, including the oceans and polar areas.

New action July 2007: 

(i) ET-EGOS chair to ensure that any impact studies for new technologies carried out by THORPEX or other groups are made available.

(ii) JCOMM to encourage OceanSITES to distribute their data in real-time. 

(iii) ET-EGOS to include remote sensing lightning detection systems in the revised “Vision for the GOS in 2025” and WMO Secretariat to encourage Members to collaborate on the realization of a truly global system for sharing real time data with all Members.

Update July 2008: The WMO Workshop, Geneva, May 2008, discussed some studies on "vertical profiles of temperature and humidity in selected areas", and on wind profilers, GPS data, Doppler wind radars, and high altitude balloons. John Eyre is not aware of any impact studies presented on any other "new systems" on the list. See also the report and proceedings of the second meeting of the THORPEX observing systems working group, Louisville, USA, 2-4 May 2007.

New action July 2008: Jean Pailleux to report on impact studies at ET-EGOS4.

NEW ACTIONS TO BE ADDED BASED ON NEW REQUIREMENTS SPECIFIED IN SEVERAL APPLICATION AREAS:

GN1.
Develop in-situ wave observation capability. In situ wave observations are needed to meet the requirements for  maritime safety services, and in particular for (i) assimilation into offshore wave forecast models, (ii) validation of wave forecast models, (iii) calibration/validation of satellite wave sensors, (iv) description of the ocean wave climate and its variability on seasonal to decadal time scales. Some coastal buoys are presently making directional wave observations and some open ocean buoys are making significant wave height measurements. However, practically none are reporting directional or spectral wave data from the open ocean. Observations are needed at a minimum, significant wave height, peak period and 1-D spectra, hourly in real-time, for assimilation into coupled atmosphere-ocean wave models for real-time forecasting activities, and subsequent verification.

Action July 2007: JCOMM to set up a Pilot Project with a view towards integrating the in-situ wave observation capability into WIGOS.

Update July 2008: The idea of a sub pilot project under the WIGOS Pilot Project for JCOMM was abandoned. However, JCOMM is still pursuing the idea separately from the WIGOS, or at least not directly as part of it to address issues such as (1) assimilation into offshore wave forecast models; (2) validation of wave forecast models; (3) calibration and validation of satellite wave sensors; (4) ocean wave climate and variability; (5) role of waves in coupling. The DBCP and the JCOMM Expert Team on Storm Surges (ETWS) are jointly organizing a Technical Workshop on Wave Measurements from Buoys, tentatively in NE US in September 2008. The goal is (i) to provide a forum for the exchange of ideas and information related to wave measurement from moored and drifting buoys, taking into consideration the users requirements; (ii) to discuss priorities for the development of cost-effective wave observing technology; and (iii) to develop a technical work plan for implementation of enhanced global wave measurements, for consideration by the DBCP and its Action Groups. 

New action July 2008: JCOMM to continue efforts in developing cost-effective in situ wave observing technology.


GN2.
Increase time resolution of SST data (in-situ observations from drifters). Increased time resolution SST data, at least hourly, are needed in order to better resolve the diurnal cycle of the SST. In-situ SST data are being used by the GHRSST together with satellite data. Relatively minor technological developments should eventually permit to meet these requirements for all global drifters.

Action July 2007: DBCP to develop the technology, pursue its implementation and report to ET-EGOS

Update July 2008: The PTT real-time clock on drifters can be used with sufficient accuracy to provide for the hourly SST. On the other hand, accurate real time clocks have been installed on some prototypes.
New action July 2008: DBCP to continue efforts to distribute hourly SST data.



GN3.
Develop and consolidate the VOSClim fleet. Climate variability and predictability applications require better quality data from the VOS fleet (better QC and flags, additional metadata). The fleet is currently comprised of about 220 ships but not all of them do report the required additional parameters and could increase the frequency of observations by using more automated systems together with the recording of traditional variables that can only be observed manually. The SOT has recommended increasing the number of ships participating in the VOSClim fleet which is now targeting a total of 250 ships. At the same time, efforts should be made to increase the number of observations and the number of VOS ships recording the additional parameters required by the VOSClim.

Update July 2008: The VOSClim fleet is now close to the 250 ships target. However, the collection of the additional elements remains a matter of concern. On the other hand, some of the VOS ships not participating in the VOSClim fleet are actually collecting the additional elements and are encouraged to join the VOSClim fleet.

Action July 2007: SOT to seek additional commitments from WMO Members and to report back to ET-EGOS.

New action July 2008: SOT to consolidate the VOSClim fleet and make sure that the additional elements are being recorded and collected by participating vessels.

GN4.
Develop operational procedures for the GRUAN. The proposal for the GCOS Reference Upper Air Network (GRUAN) has been endorsed by the AOPC.  The Lead Centre for the GRUAN will develop operational procedures in consultation with appropriate CBS and CIMO expert team, GSICS and other relevant partners.

Action July 2007: GCOS to keep ET-EGOS informed about the progress

Update July 2008: The Richard Assmann Observatory in Lindenberg, Germany, was designated by WMO as the Lead centre for the GRUAN network for an initial pilot phase. The Implementation Meeting of the GRUAN, organized by the AOPC Working Group on Atmospheric Reference Observations (WG-ARO) (Lindenberg, Germany, 26-28 February 2008) decided on necessary actions required to refine the cooperation with all partners, resolve scientific and technical issues from the report of the AOPC WG-ARO and define a work plan for the implementation of the network.  As part of the work plan,
· A set of twelve initial candidate sites shall be invited by WMO/GCOS to become GRUAN sites;

· Close linkages with the satellite community, mainly through GSICS, shall be sought and maintained, particularly in view of utilization of GRUAN data for satellite instrument calibration and validation, and of possible sponsoring of additional radiosondes launches at GRUAN sites;

· The GRUAN Lead Centre, in collaboration with initial GRUAN sites, CBS, CIMO and WG-ARO will develop a manual for operating practices at GRUAN sites; the manual will be included in the WMO regulatory material. At its 8th session in June 2008, the CBS Management Group agreed to recommend formal establishment of GRUAN to CBS-XIV in 2009.


 New action July 2008:
GN5.
Maintain and expand the Baseline Surface Radiation Network to obtain global coverage. Data are used for climate monitoring and provide valuable observations for the validation of earth radiation budget satellite data.

Action July 2007: WMO Secretariat to seek commitment from Members to provide continuity for these measurements.

Update July 2008:
New action July 2008:
GN6.
Provide surface data for calibration and inter-comparison with satellite data. The hydrology applications, but also GCOS, will benefit from in-situ observation parameters such as snow cover, snowfall, snow cover water content, soil moisture and run-off data to be used in combination with satellite data. 

Action July 2007: Points of Contact for Hydrology and GCOS to provide an inventory of observation requirements to ET-EGOS via the Secretariat. 

Update July 2008: The most current version (July 2007) of GCOS observation requirements for in-situ parameters, such as snow cover, snow water equivalent, soil moisture and river discharge, are given in the WMO/CEOS database of observation requirements. An update of these observation requirements is planned for June 2009, in order to ensure consistency with the planned update of the GCOS Implementation Plan in 2009.

New action July 2008:
GN7.
Improve the accuracy of precipitation estimates from remotely sensing systems. This applies in particular to rain estimates from satellites and weather radar.

Action July 2007: ET-EGOS chair to bring this to the attention of ET-SAT and the developers working on the algorithms to exploit radar measurements.

Update July 2008: The IPWG, which will meet in Beijing next October, is the appropriate forum to address this recommendation, but ET-EGOS may consider whether additional input from ET-SAT is needed. Chair ET-SAT sent an email to the Co-Chairs of the IPWG to request them to respond to this recommendation at the next IPWG meeting.
New action July 2008: Add an agenda item for ET-SAT-4 to discuss this issue (see http://www.wmo.int/pages/prog/sat/meetings/ET-SAT-SUP-4.html).
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