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	Summary and Purpose of Document
This document reviews progress and actions on the EGOS Implementation Plan.




ACTION PROPOSED
The meeting is invited to note the information contained in this document for discussion under the appropriate agenda items.
Appendix:
A
Progress and actions on the EGOS Implementation Plan (EGOS-IP Action Sheet).

Discussion

A review of progress and actions on the EGOS Implementation Plan was conducted by the Secretariat in consultation with Russell Stringer (Australia). Results from that review are summarized in Appendix A.
From the review the following can be noted by ET-EGOS-5:

1) Many actions are proposed to lead to specific recommendations to CBS-2010, and the ET-EGOS-5 should spend some time discussing them. In doing so, the ET-EGOS should consider how these could translate into permanent action, including possible changes to the appropriate WMO manuals and guides, and some specific recommendations to be made to the Regional Associations.

2) Some issues related to some specific ET-EGOS-5 agenda items, i.e.

Agenda item 6.1 (Review of activities related to ET-EGOS and OPAG-IOS)

· G7: Discussion about the THORPEX Pacific Asian Regional Campaign (T-PARC)
Agenda item 7 (WIGOS):

· G1(b): Whether Res.40 (and WMO No. 837) is still adequate for us to achieve what we want to, collectively as Members of WMO remains an open question. This also relates to WIGOS/WIS with respect to sharing access to more and more data.
· G23: Discussion about Quality Management, and relation to the WMO Quality Management Framework (QMF)
Agenda items 8.3 and 10.3

· GN7: Et-EGOS to discuss technical considerations about the use of weather radars and satellites for improving the accuracy of precipitation estimates

_________________
Appendix A

EGOS-IP Action Sheet
	Item
	Action Required
	Responsible
	Deadline / action or review
	Action Status
	Date of Action

	2
	Evolution of surface-based sub-system of GOS
	
	
	
	

	G1
	Distribution - Some observations made routinely are not distributed in near real-time but are of interest for use in meteorological applications. In addition, hydrology applications, and also GCOS, will benefit from in-situ observation of parameters such as snow cover, snowfall, snow water content, soil moisture and run-off to be used in combination with satellite data.

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

	
	New action July 2008:  CBS to reiterate the recommendation to distribute hourly data in real-time, globally. 
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	
	New action July 2008:  SOT to continue to address the issue about hourly ship data as an ongoing activity.  
	JCOMM  (OSD/MAR)
	Information provided to SOT-V (May 2009). 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	May 09

Dec. 09

	
	New action July 2008:  More frequent data than 1 hour from AWS are encouraged to be shared between Members in real-time.
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	(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), 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 in real-time or near-real-time information systems, whenever feasible.

	
	New action July 2008: The development of expanded BUFR templates for the exchange of these observations should be considered, to be addressed via ET-DRC
	ET-DR&C (OBS/WIS)
	
	

	
	New action July 2008: Encourage that existing regional composite radar data/maps be extended to continental scale and include neighbouring countries.
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	
	New action July 2008: Encourage international exchange of data on a free basis, including Radar reflectivity data, winds and other derived variables
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI.
ET-EGOS-5 should discuss whether Res.40 (and WMO No. 837) is still adequate for us to achieve what we want to, collectively as Members of WMO remains an open question. This also relates to WIGOS/WIS with respect to sharing access to more and more data. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	G2
	Documentation - All observational data sources should be accompanied by good documentation including metadata, careful QC, and monitoring. The need for good metadata exchange in support of observational data, sometimes in real-time, is essential.

	
	New action July 2007:  Ongoing action of ET-EGOS, to be reviewed in the light of the evolving WIS and WIGOS
	ET-EGOS (OBS/WIS)
	Issue to be discussed at ET-EGOS-05
	Dec. 09

	
	New action July 2008:  IPET-MI to provide a status report on the implementation to the next ET-EGOS. 
	IPET-MI (OBS/WIS P.Kerherve)
	

	
	New action July 2008:  Ongoing action of ET-EGOS, to be reviewed in the light of the evolving WIS and WIGOS
	ET-EGOS (OBS/WIS)
	
	

	G3
	Timeliness and Completeness
	
	
	
	

	(a)
	There should be a timely distribution of radiosonde observations with ideally 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.

	
	New action July 2008:  CBS to encourage Members to migrate to internationally agreed BUFR templates, especially regarding upper air radiosonde profiles for the distribution of high resolution data.
	OPAG-ISS (OBS/WIS)
	
	

	(b)
	The timely availability of ocean observations for meteorological use is very important.
	
	
	

	
	New 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. Promote use of Iridium satellite data telecommunication to improve data timeliness.
	JCOMM  (OSD/MAR)
	DBCP-25 (Oct 09) supporting the use of Iridium in areas where timeliness is problematic
	Oct-09

	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.

	
	New action July 2008: Ongoing activity
	ET-EGOS
	
	Geneva 2008 workshop adressed the issue. Ongoinng work required. ET-EGOS-5 to discuss.
	Dec. 09

	
	New action July 2008: AMDAR Panel to promote AMDAR in data sparse areas; and to complement other upper-air observing systems in other areas. 
	AMDAR Panel (OSD/AIR)
	
	

	
	New action July 2008: CBS to encourage NMHS to ascertain what is the appropriate mix of upper air observing systems to serve the needs of NWP.
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	G5
	Stratospheric observations - Requirements for a stratospheric global observing system should be refined. Document the respective needs 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.

	
	New action July 2008:  CBS to recommend to EC that major NWP centres assess the impacts of the stratospheric observing systems and report to ET-EGOS-5.
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI.
	Mar.09

Jun.09

	G6
	Ozone Sondes - Near real-time distribution of ozone sonde data is required for calibration and validation of newly launched instruments, for environmental monitoring and for potential use in NWP.

	
	New Action July 2008: Ongoing within the WIGOS pilot project for GOS-GAW.
	OSD & ARE
	
	WIGOS Pilot Project is addressing this need
	contd

	
	New Action July 2008: WMO Secretariat to remind Members that all available ozone soundings be made available in near-real time on the GTS.
	OBS/WIS & ARE
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	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.  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 (excluding climate stations).

	
	New action July 2008: To encourage EUCOS to evaluate the EUCOS/PREVIEW DTS trial period and report to ET-EGOS-5.
	EUCOS (J.Dibbern)
	1. During 2009 the DTS will be kept running at a minimum level; this would include support for hosting the software at ECMWF;

2. Agreed with Met Office to do a cataloguing of the cases grouping them by weather event type and region, describing weather situation, forecast uncertainty and additional observations deployed for each case; this will facilitate the evaluation by NWP centres;

3. Trial evaluation by European NWP centeres is planned for autumn 2009/spring 2010.
4. ET-EGOS-5 agenda item 6.1 should address T-PARC

	G8
	RAOBs - Optimize the distribution and the launch times of the radiosonde sub-system allowing flexible operation while preserving the GUAN network (taking into consideration regional climate requirements).  Examples include avoiding duplication of Automated Ship-borne Aerological Programme (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]

	
	New action July 2008: Encourage development of a simple, portable mathematic software tool based on the optimal estimation theory for a design of RBSN/RBCN. The priority should be given to the upper-air network.
	ET-EGOS      (OSD)
	Action frozen for lack of funding
	Jun.09

	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.

	(b)
	Development and use of new onboard software and alternative AMDAR technologies
	
	

	
	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.
	AMDAR Panel (OSD/AIR)
	WIGOS Pilot Project is addressing this need
	contd

	(c)
	Selective deployment of humidity/water vapour sensors
	
	
	
	

	
	New action July 2007: The AMDAR Panel will make available and ET-EGOS to consider the evaluation reports of both the USA and European based trials.
	AMDAR Panel (OSD/AIR)
	
	

	
	New action July 2007: 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
	AMDAR Panel (OSD/AIR)
	WIGOS Pilot Project is addressing this need
	contd

	(d)
	Provision of additional observations into data sparse areas and special weather situations
	
	

	
	New action July 2007:  AMDAR Panel to continue exploring opportunities for providing additional observations into data sparse areas
	AMDAR Panel (OSD/AIR)
	
	

	(e)
	Use of optimization systems to improve cost effectiveness
	
	
	
	

	
	New action July 2007: The AMDAR Panel to continue with the development and the implementation of the optimization schemes for operational AMDAR Programmes.
	AMDAR Panel (OSD/AIR)
	
	

	
	New action July 2007: AMDAR Panel to request input via the WMO Secretariat from the various application areas on the optimization requirements for AMDAR data collection.
	AMDAR Panel (OSD/AIR)
	
	

	(f)
	Improvements in the monitoring, quality control
	
	
	
	

	
	New action July 2007: Continuing activity of the AMDAR Panel
	AMDAR Panel (OSD/AIR)
	
	

	(g)
	Efforts to encourage and pursue the free exchange of data
	
	
	
	

	
	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.
	AMDAR Panel (OSD/AIR)
	
	

	
	New action July 2007: CBS to encourage the USA AMDAR Programme to make available AMDAR data outside the USA as part of an AMDAR optimisation system.
	ICT-IOS (OSD)
	
	Done through EC-LXI
	Jun.09

	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 (of Zenith Total Delay and Precipitable Water, 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 (2004) and Geneva (2008).]

	
	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
	OSD
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	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.

	
	New actions July 2008:  SOT (and E-ASAP) to continue efforts and test Iridium data telecommunication.
	OSD/MAR
	
	Information provided to SOT-V. E-ASAP decided to change the satellite communication from Inmarsat-C to Iridium, including for transmission of high resolution data in BUFR
	May-09

	
	New action July 2008:  ET-EGOS to solicit, e.g. through impact studies, further guidance on the desirable coverage of ASAP soundings over the oceans
	ET-EGOS
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	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

	
	New action July 2008: JCOMM to continue the DBCP and SOT Iridium pilot projects
	JCOMM (OSD/MAR)
	Deployment phase finished. Evaluation phase underway; good early results; E-SURFMAR and E-ASAP decided to use Iridium on drifters and ASAP respectively
	Oct-09

	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]

	
	New action, July 2008:  JCOMM to continue working towards developing RAMA in the Indian Ocean and sustaining both RAMA and the Atlantic Ocean arrays
	JCOMM (OSD/MAR)
	Progress was made in developping RAMA; now 24 sites (of 46) deployed. More will be deployed in 2010. Vandalism remains a concern.
	contd

	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.]

	
	New action July 2008: CBS to encourage major NWP centres to 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). Results to be reported at the next ET-EGOS meeting and/or impact workshop
	ICT-IOS (OSD)
	
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010

No substantive progress on this at any NWP centre.  Some feedback to be provided by Erik Andersson at ET-EGOS-5. J. Eyre raised the issue at the WMO Data Assimilation Symposium in Melbourne, Oct 2009
	Mar.09

Jun.09

Dec.09

	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

	
	New action July 2008: JCOMM to continue efforts on sustainability. An upper ocean thermal review is being planned in conjunction with the OceanObs’09 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. Results to be reported to ET-EGOS
	JCOMM  (OSD/MAR)
	OceanOBS'09 stressed the need to sustain the ocean networks and promote multi-disciplinary approach to ocean observations. OceanOBS'09 also reinforced the SOOP programme operating in "line" mode (especially high density) while Argo provides for the broad horizontal 3°x3° network. Some of the historical low density lines stressed and should be preserved for time series.
The issued of transition of ARGO from a research facility to an operational facility remains open.
	Sep-09

	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.

	
	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
	DBCP (OSD/MAR)
	Information provided to members through CBS-XIV and EC-LXI. This remains an issue. IPY activity is decreasing, and the lack of ice in summer, as well as the decreasing first year ice makes it a challenge to maintain ice buoys in this region. New types of buoys (AXIB) capable of surviving freezing/defreezing are now being used.
	contd

	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

	
	New action July 2008:  Recommendation to CBS and EC that Members increase spatial resolution of radiosonde and/or AMDAR over Africa, and generally across the tropics
	CBS (OSD/IMO, OSD/AIR)
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

	G21
	AWS - Noting the widespread adoption of AWS and their importance in the measurement of Essential Climate Variables
	

	(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 2008: ET-AWS to follow up on action proposed by ET-AWS5. Ongoing action
	ET-AWS (OSD/IMO)
	Done. Recommendations provided to CBS-XIV and resolutions approved by EC-LXI
	Mar.09

Jun.09

	
	New action July 2008: 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
	ET-AWS (OSD/IMO)
	Will be finalized by next ET-AWS
	Mar.10

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

	
	New action July 2008: Ongoing action to further address evolution and improving capability of AWS network in cooperation with ET-AWS
	ET-AWS (OSD/IMO)
	No action yet. Should be adressed by ET-EGOS-5, then ET-AWS (use of BUFR)
	Feb. 10

	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 (see G8); • Ocean Gliders; • Deep ocean time series reference stations (oceanSITES)

	
	New action July 2007: ET-EGOS chair to ensure that any impact studies for new technologies carried out by THORPEX or other groups are made available.
	ET-EGOS Chair
	
	Co-chair of THORPEX WG on Data Assimilation and Observing Strategies (Roger Saunders) to provide J. Eyre with report from Sept 2009 workshop in Monterey. Dave Parsons to address the issue as part of his report on THORPEX at ET-EGOS-5

	
	New action July 2007: JCOMM to encourage OceanSITES to distribute their data in real-time. 
	JCOMM  (OSD/MAR)
	OceanOBS'09 stressed the importance of free and unrestricted data exchange, including for OceanSITES
	Sep-09

	
	New action July 2007: 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.
	ET-EGOS
	
	First part DONE.
	

	
	New action July 2008: ET-EGOS to keep informed about new developments and trials
	OSE/OSSE co-rapporteurs
	
	

	G23
	Quality Assurance - All observational data should be subject to careful QC, and monitoring and corrective procedures
	

	
	New action July 2008:  Ongoing action of ET-EGOS, to be reviewed in the light of the evolving WIS and WIGOS
	ET-EGOS
	
	Quality Assurance for the collection, data processing, encoding, and distribution of observations needs to be addressed by ET-EGOS-5 (e.g. under agenda item 7)
	Dec-09

	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.

	
	New action July 2007:  JCOMM to set up a Pilot Project with a view towards integrating the in-situ wave observation capability into WIGOS
	JCOMM  (OSD/MAR)
	Pilot Project established by the DBCP for the evaluation of wave measurements from buoys (intercomparisons based on "first five" Fourrier transform). Information provided to members via EC-LXI
	contd

	
	New action July 2008:  JCOMM to continue efforts in developing cost-effective in-situ wave observing technology
	JCOMM  (OSD/MAR)
	Pilot Project established by the DBCP for the development of cost-effective wave observations from drifters. Information provided to members via EC-LXI
	contd

	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 these requirements to be met for all global drifters.

	
	New action July 2008:  DBCP to continue efforts to distribute hourly SST data and report to ET-EGOS
	DBCP        (OSD/MAR)
	DBCP considering establishing Pilot Project for a subset drifter network providing HR, and high accuracy SST data to address the requirements of GHRSST (merged space-based SST analysis)
SOT to enhance efforts for using radiometers on-board ships to provide in-situ measurements of skin temperature for stallite calibration/validation
	Oct-10

	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 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.

	
	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
	JCOMM  (OSD/MAR)
	Discussed at SOT-V (May 2009). VOSClim ended as a project, and proposed for inclusion in the wider VOS. Technical Regulations to be updated (WMO 471) by JCOMM
	Nov. 09

	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.

	
	New actions July 2008: Radiosonde inter-comparison is planned for 2010 under the auspices of GCOS and CIMO, to determine the best set of instrumentation and practices for GRUAN sites
	OSD/IMO
	
	Preparations are ongoing
	

	
	New actions July 2008:  It is recommended that the working group on reference radiosonde observations be made aware of the WIGOS pilot projects, and the GRUAN development advance in the spirit of such projects.
	OSD/IMO
	
	WIGOS Pilot Project on GRUAN is conducted in collaboration with the WG on RRO

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

	
	Action July 2008: WMO Secretariat to seek commitment from Members to provide continuity for these measurements
	ARE        (OBS/OSD)
	Information provided to members through CBS-XIV and EC_LXI. 

Separate Recommendation may be needed by ET-EGOS to CBS-2010
	Mar.09

Jun.09

Dec.09

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

	
	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)
	ET-SAT   (OBS/SAT)
	Can be considered at ET-SUP-5 and/or ET-SAT-5 in 2010
ET-EGOS-5 to address the issue under items 8.3 and 10.3

	3
	Evolution of space-based sub-system of GOS
	
	
	
	

	
	A balanced GOS - Concern 1 - LEO/GEO balance
	
	
	
	

	
	New action Jul 08: To bear in mind the desirable balance between GEO and LEO components in future global planning activities.
	ET-SAT   (OBS/SAT)
	Was noted by ET-SAT-4 (September 2008)

	
	A balanced GOS - Concern 2 - Achieving complementary polar satellite systems
	
	
	

	
	New action Jul 08:  To refine and adopt a new vision for the GOS in 2025 that would provide guidance on how individual agencies’ plans can best contribute to a globally optimized system in a complementary fashion
	ET-SAT   (OBS/SAT)
	New Vision refined  by ET-SAT/SUP in Sept 08 and by CM-9 in Jan 09  was adopted by CBS and EC-LXI

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

	
	New action Jul 08:  To pursue the implementation of GSICS with the expectation that GEO to LEO IR intercalibration becomes fully operational at global scale in 2009, and then extended to visible channels
	ET-SAT   (OBS/SAT)
	 IR GEO intercalibration now routinely performed within GSICS. See http://gsics.wmo.int  

	S2
	GEO Imagers - Imagers of future geostationary satellites should have improved spatial and temporal resolution (appropriate to the phenomena being observed), in particular for those spectral bands relevant for depiction of rapidly developing small-scale events and retrieval of wind information

	
	New action Jul 08: WMO Space Programme will continue discussions with space agencies, via CGMS; IMD plans need clarification
	OBS/SAT
	
	The EGOS IP was brought to the attention of CGMS-36 in November 2008.

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

	
	New action Jul 08: WMO to encourage geostationary satellite operators to confirm and implement their plans for GEO hyperspectral instruments
	OBS/SAT
	
	Was brought to the attention of CGMS and of specific satellite operators. Hyperspectral instrument is confirmed by EUMETSAT  for MTG, also planned by CMA for FY-4O. Cannot be considered by Japan for Himawari 8 and 9, nor by NOAA for GOES-R and S.

	
	New action Jul 08: WMO to pursue in the meantime the initiatives towards flying a preoperational hyperspectral sounder in geostationary orbit in advance of 2015, as a preparatory mission, in order to allow risk reduction and optimal benefit of the planned operational missions
	OBS/SAT
	
	The initial idea of a demo mission in the IGEOLab framework was abandonned after discussions at CGMS-36 and CM-9. The first flights on FY-4 and/or MTG-1 shall serve as demonstrations.

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

	
	New action Jul 08:  WMO and CGMS satellite operators to explore further the possibility to reduce the maximum longitude separation between future adjacent geostationary satellites.
	OBS/SAT
	
	Was addressed at CGMS-36. It was concluded that there exist some flexibility to adjust the nominal locations, however the maximumseparation between neighbouring nominal locations was currently 85 deg between MTSAT and GOES-West, and the potential for reducing this was limited. (See CGMS-36 Report, p.108)

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

	
	New action Jul 08: WMO and the RARS Implementation Group to complete the implementation of the RARS network; to encourage the implementation of similar plans for LEO imagery from high-latitude stations for the timely derivation of polar winds; to consider an extension of the RARS project to include FY-3 sounding data.
	OBS/SAT
	
	RARS network for ATOVS covered 68% of the globe in October 2009 with planned extension to 76% by the end of 2009. EUMETSAT-EARS includes pilot retransmission of AVHRR data.  FY-3 data to be considered when pre-processing software  will be available.

	
	New action Jul 08: WMO and the RARS Implementation Group, in cooperation with the NPOESS Integrated Program Office, to prepare an extension of the RARS project to include NPP and NPOESS sounding data as a gap filling measure until timely availability of this data can be ensured worldwide through the SafetyNet; to consider a possible demonstration step with Aqua/AIRS data
	OBS/SAT
	
	Project was initiated towards retransmission of CrIS-ATMS data from NPP and NPOESS-C1. Currently collecting requirements from NWP centres.

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

	
	New action Jul 08: To refine the new Vision of the GOS to 2025 with respect to orbital configuration of sun-synchronous operational missions, and discuss its implementation with CGMS and CEOS satellite operators
	ET-SAT (OBS/SAT)
	Was discussed by CGMS-36. There is no long-term plan for full sounding mission on an early orbit , however the short-term plans for Metop, Meteor-M1, FY-3A, FY-3B, Meteor-M2 have Equatorial Crossing Times distributed across the morning and afternoon (See CGMS-36 Report, p.104).

	S7
	LEO Sea Surface Wind - Sea-surface wind data from R&D satellites should continue to be made available for operational use; 6-hourly coverage is required

	
	New action Jul 08: Satellite operators should maintain at least 2 scatterometers and 2 full polarimetric microwave imaging missions in order to achieve both sufficient accuracy and coverage. WMO shall bring this recommendation to the attention of CGMS
	ET-SAT (OBS/SAT)
	Was included in the Vision for 2025. The CEOS constellation for Ocean Surface Wind is  working on such implementation..

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

	
	New action Jul 08: WMO Space Programme to continue to work with CGMS Satellite operators and CEOS Constellation on Ocean Surface Topography in order to confirm the plans and ensure continuity of at least one reference altimetry mission plus 2 additional altimeter systems on higher inclination to ensure global coverage.
	OBS/SAT
	
	Was included in the Vision for 2025. The CEOS constellation on Ocean Surface Topography is  working on such implementation..

	
	New action Jul 08: WMO Space Programme to request China to clarify intentions for sharing HY-2A data
	OBS/SAT
	
	Was raised at CGMS-36 with CNSA and NSOAS. CNSA indicated readiness to make data available in near-real time with experimental status for interested users.(See CGMS-36 Report p.105-106)

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

	
	New actions Jul 08: To confirm or refine the recommended observation strategy with support of GCOS and the science community and to work with satellite operators towards its implementation
	ET-SAT (OBS/SAT)
	Was discussed at AOPC-XV (29 April 2009)

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

	
	New action Jul 08: WMO Space Programme will continue to discuss with space agencies, via CGMS and WMO Consultative Meetings on High-level Policy on Satellite Matters, to ensure that the demonstration with ADM-Aeolus can be followed by a transition to operational systems for wind profile measurement.  Plans for continuity of a Doppler Winds capability following ADM-Aeolus should be further discussed by CGMS satellite operators in 2008.
	OBS/SAT
	
	Open. Note that ADM-Aeolus is now planned for launch in 2011.

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

	
	New action Jul 08: WMO Space Programme to continue to support initiatives for the timely implementation of GPM
	OBS/SAT
	
	On-going. WMO expressed support at the 8th GPM International Planning Workshop in Paris 

	S12
	RO-Sounders - The opportunities for a constellation of radio occultation sounders should be explored and operational implementation planned. International sharing of ground support network systems (necessary for accurate positioning in real time) should be achieved to minimize development and running costs

	
	New Action Jul 08: Within the CEOS Strategic Implementation Team (Apr 08), NOAA agreed to complete by end September 2008 the assessment of requirements needed to perform an OSSE to compare the operational benefits of the various ROS constellation options identified by the WMO Re-design and Optimization Workshop in June 2007.  OSSEs would then be undertaken in 2009. Plan for a constellation providing operational follow-on to COSMIC should be discussed by CGMS
	OBS/SAT
	
	On-going . NOAA has defined requirements for such an OSSE. Discussion on an operational constellation was initiated in CGMS-36.The only firm plans for operational missions so far are individual GPS sensors aboard the METOP and Meteor series. Additional sensors planned on R&D missions (Oceansat-2, Megha-Tropiques, Tandem-X).

	S13
	GEO Sub-mm for precipitation and cloud observation - An early demonstration mission on the applicability of sub-mm radiometry for precipitation estimation and cloud property definition from geostationary orbit should be provided, with a view to possible operational follow-on

	
	New action Jul 08: WMO Space Programme will continue supporting this IGeoLab action and subsequent dialogue with space agencies, via CGMS
	OBS/SAT
	
	Important work done by the GEO-MW Focus Group and WMO in preparation of a Phase A study of a demonstration mission aboard FY-4M. However, CGMS-36 and CM-9 agreed that action was premature since no space agency was in a position to take the lead on it for the time being. IGEOLab GEO MW action is terminated.

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

	
	Next action Jul 08:  WMO Space Programme will discuss at CGMS progress and options for provision of soil moisture and salinity products including real-time delivery of soil moisture products for NWP
	OBS/SAT
	
	Open
	

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

	
	New action Jul 08:  WMO Space Programme to continue to discuss with space agencies, via CGMS, (1) broader access by WMO Members to ENVISAT SAR data, (2) availability of SAR data from other agencies, and (3) continuity of such missions
	OBS/SAT
	
	Open
	

	S16
	LEO Aerosol - Data from process study missions on clouds and radiation as well as from R&D multi-purpose satellites addressing aerosol distribution and properties should be made available for operational use

	
	New action Jul 08: WMO Space Programme will continue discussions with space agencies, via CGMS, CM, and via CEOS Constellation for Atmospheric Composition, regarding availability of these data for operational use
	OBS/SAT
	
	Open. A WMO paper on atmospheric chemistry needs is planned for CGMS-37

	S17
	Cloud Lidar - Given the potential of cloud lidar systems to provide accurate measurements of cloud top height and to observe cloud base height in some instances (stratocumulus, for example), data from R&D satellites should be made available for operational use

	
	New Action Jul 08: WMO Space Programme will discuss with space agencies, via CGMS and at CM, near real time operational use of these data and operational follow-on planning
	OBS/SAT
	
	On-going.    Links to information on R&D satellite data access are provided in  following page: http://www.wmo.int/pages/prog/sat/GOSresearch.html

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

	
	New action Jul 08: WMO Space Programme to discuss with space agencies, via CGMS
	OBS/SAT
	
	Open
	

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

	
	New action Jul 08: WMO Space Programme will discuss with space agencies, via CGMS, progress/plans for distribution of data from MIPAS and SCIAMACHY on ENVISAT, from MLS and HIRDLS on Aura, and from similar instruments
	OBS/SAT
	
	On-going.   Links to information on R&D satellite data access are provided in  following page: http://www.wmo.int/pages/prog/sat/GOSresearch.html

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

	
	New action Jul 08: WMO Space Programme will discuss with space agencies, via CGMS
	OBS/SAT
	
	Unknown status
	

	S21
	Lightning Observation - There is a requirement for global observations of lightning.  Several initiatives for operational space-based implementation exist. These should be encouraged to fruition

	
	New action Jul 08: WMO Space Programme will continue to monitor the issue with space agencies, via CGMS
	OBS/SAT
	
	Lightning detection from GEO satellites was included in the Vision of the GOS in 2025. Now part of GOES-R and MTG payloads.

	S22
	Formation Flying - Advantages of formation flying need to be investigated
	
	
	

	
	New action Jul 08: The utility of data from sensors flying in formation need to be assessed.  WMO Space Programme will discuss with space agencies, via CGMS
	OBS/SAT
	
	This interest has been now demonstrated.


_________________

