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SUMMARY

	ISSUES TO BE DISCUSSED:

This document provides information on the activities of ET-AIR, ET-AWS, ET-EGOS and ET-SBRSO carried out since the tenth session of the CBS MG (Geneva, 24-26 June 2009).
ADDITIONAL FINANCIAL IMPLICATIONS:

None

DECISIONS/ACTIONS REQUIRED:

The Management Group is invited to consider the information provided in this document and decide on follow up actions to be taken as regards the future activities of OPAG-IOS expert teams and rapporteurs, and proposed recommendations. It is also expected that relevant ET will follow a draft WMO Guidance Statement on Weather Radar/Radio-Frequency Shared Spectrum Use.
REFERENCES:
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2. The Final Report of the Fifth Session of the CBS Expert Team on the Evolution of the Global Observing Systems, Geneva, Switzerland, 30 November - 4 December 2009,
3. The Final Report of the Joint Meeting of the CBS Expert Team on Surface-Based Remotely-Sensed Observations and of the CIMO Expert Team on Remote Sensing Upper-Air Technology and Techniques, Geneva, Switzerland, 23 - 27 November 2009
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3.1 INTEGRATED OBSERVING SYSTEMS
REPORT ON ET-AIR ACTIVITIES
3.2 Since CBS-XIV, the Expert Team on Aircraft-Based Observations (ET-AIR) has held one meeting in conjunction with the AMDAR Panel, Toulouse, France, 16-19 November 2009.  The full report on the meeting is available at: http://www.wmo.int/oldamdar/Reports.html.
3.3 At this meeting, the ET focused on:

(a) Coordinating activities with AMDAR panel by identifying synergies;

(b) Considering the progress already made on WIGOS, and considering how best the activities of ET-AIR and AMDAR Panel could contribute to WIGOS PP for AMDAR activities;

(c) Reviewed the current version of the ET-AIR work plan in relation to the overall workplan of the AMDAR Panel;

ET-AIR Achievements (in relation to Terms of Reference)

3.4 Coordinate with the AMDAR Panel to develop a harmonized AMDAR work plan;
· The joint meeting in November between the AMDAR Panel and ET-AIR further developed the AMDAR Panel Workplan and AMDAR Panel action items to better align with the terms of reference of both the AMDAR Panel and ET-AIR.
· The joint meeting in November between the AMDAR Panel and ET-AIR further developed the AMDAR Panel Workplan and AMDAR Panel action items to better align with the terms of reference of both the AMDAR Panel and ET-AIR.
3.5 Review and report to CBS on the AMDAR Programme activities including the integration of AMDAR into WIGOS;
· Ongoing.

3.6 Develop future governance for the AMDAR Programme;
· The recent joint meeting of the AMDAR and ET-AIR further discussed the progress made on developing the overall governance of the AMDAR Programme. The joint meeting endorsed the progress made to date and the requirement for integration of AMDAR/Aircraft Observations into WIGOS with the following steps must be achieved:
· Move the responsibility for AMDAR from the WMO Commission for Aeronautical Meteorological (CAeM) to the Commission for Basic Systems (CBS). (Completed)

· Creation of a new Aircraft Observation Unit (AIR) within the WMO Observing Systems Division (OSD), with the responsibilities for Aircraft Observations. With the newly created AMDAR Technical Co-ordinator position in the WMO Secretariat as the lead for AIR. (Completed)

· Establish a new Expert Team on Airborne Observations (ET-AIR). (Completed)

· The inclusion of AMDAR experts in the Commission for Instruments and Methods of Observations (CIMO) working structure, Upgrading the Global Upper-Air Network (Underway) 

· The provision in the WMO Secretariat’s regular budget for the AMDAR Technical Coordinator (2012 – 2015). (Underway)

· Full support for AMDAR activities from the WMO regular budget. (pending Cg-XVI decision)

3.7 Steer the implementation of the WIGOS AMDAR Pilot Project.
· The meeting further developed the AMDAR Panel Workplan to better align with AMDAR Panel Action items and with the ET-AIR Workplan and also includes goals/ objectives and the budget requirements that will better reflect the work of the AMDAR Panel and ET-AIR. See Annex 1 for a breakdown of the AMDAR Panel Work Plan as development at the joint meeting. A full description of all Workplan activities can be found in the final report of the meeting.
3.8 Develop a data policy for AMDAR.
· This activity has been Ongoing.

3.9 Develop standard practices for AMDAR;
· As noted in the work plan for ET-AIR the current range of data policies will be analyzed together with the current status of the requirements and a proposal for data policy will developed and communicated to CBS.
3.10 Provide input into the EGOS-IP for AMDAR; 
· The AMDAR Panel and ET-AIR Joint meeting made a report through the Chairperson of the both groups to ET-EGOS-5, 30 November to 4 December 2009 in Geneva, Switzerland.
3.11 Report on training requirements and activities for AMDAR;
· At the joint meeting the AMDAR Panel and ET-AIR discussed the requirements for training and developed a set of guidelines and procedures for organizing AMDAR Training Workshops. The joint meeting noted that the main objective of the AMDAR training workshops is to promote development and implementation of national/regional AMDAR programmes.

3.12 Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.
· Ongoing.

ET-AIR Issues

3.13 The main issue would be the future governance of the AMDAR Programme and the full integration of AMDAR/Aircraft Observations into WIGOS. As stated in the final report there are a number of steps that have been completed and there are several steps that are still be achieved:

· The inclusion of AMDAR experts in the Commission for Instruments and Methods of Observations (CIMO) working structure, Upgrading the Global Upper-Air Network (Underway) 

· The provision in the WMO Secretariat’s regular budget for the AMDAR Technical Coordinator (2012 – 2015). (Underway)

· Full support for AMDAR activities from the WMO regular budget. (pending Cg-XVI decision)

ET-AIR Recommendations

3.14 Full integration of the AMDAR Programme into CBS and WWW structures. The Joint Meeting of the AMDAR Panel and ET-AIR agreed that the full integration of AMDAR into CBS/CIMO and WWW structures is a definite objective of AMDAR Programme. However, both groups recognized that for this to happen, AMDAR activities should be fully supported from the WMO regular budget. 
ET-AIR Work plan
3.15 A draft Work Plan for ET-AIR for 2009-2012 is Annex I.
REPORT ON ET-AWS ACTIVITIES
3.16 No meeting of the Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS) was held since CBS-XIV. ET-AWS was activated and started working by correspondence. 
3.17 Functional specifications for AWS were revised and updated. Identification of proper BUFR descriptors to represent every AWS variable is being done in collaboration with OPAG-ISS (Dr Eva Červená).
3.18 Significant work was done in developing Guidelines for the siting classification of surface observing stations. The development of these Guidelines is being done under the umbrella of WIGOS Pilot Projects with participation of both CBS (ET-AWS) and CIMO (Expert Team on Surface Technology and Measurement Techniques, ET-ST&MT) experts. CIMO ET-ST&MT has a lead and a final version will be submitted to CIMO-XV for consideration.
3.19 ET-AWS will hold a meeting in Geneva from 20 to 23 April 2010. A draft work plan is in Annex I.  
REPORT ON ET-EGOS ACTIVITIES
3.20 Since CBS-XIV, the Expert Team on Evolution of the Global Observing System (ET-EGOS) has held one meeting, Geneva, 30 November to 4 December 2009.  The full report on the meeting is available at: http://www.wmo.int/pages/prog/www/CBS-Reports/IOS-index.html.

3.21 ET-EGOS focused on:
(a) reviewing progress on several activities related to Integrated Observing System: WWRP-THORPEX, 5th WMO International Symposium on Data Assimilation, International Polar Year (IPY) legacy, AMMA, AMDAR, GCOS, EUCOS, GEO/GEOSS and ET-SBSRO;

(b) reviewing progress on WIGOS, and considering how best the activities of ET-EGOS could contribute to WIGOS activities;

(c) as part of the Rolling Review of Requirements (RRR) process;
· reviewing the structure and content of the WMO/CEOS databases of user requirements for observations and of observing system capabilities, and the plans for updating them, and

· reviewing and updating the Statements of Guidance (SoGs) in several application areas;   

(d) reviewing progress on studies through which real and hypothetical changes to the GOS are assessed for their impact on NWP performance, and in particular progress subsequent to  the 4th WMO Workshop on “The impact of various observing systems on numerical weather prediction”, Geneva, 19-21 May 2008;

(e) reviewing and recording progress on the Implementation Plan for the Evolution of the GOS (EGOS-IP), including consideration of input from WMO Members via National Focal Points (NFPs);

· starting preparation of a new version of EGOS-IP, in response to the new “Vision for the WIGOS in 2025”.

ET-EGOS Achievements (in relation to Terms of Reference)
3.22 Update and report on observational data requirements of the WWW as well as other WMO and international programmes supported by WMO.
· Since ET-EGOS-4 (July 2008), updates had been provided for sections of the CEOS/WMO database of observational user requirements: Global NWP, Regional NWP, and Seasonal and Inter-Annual Forecasting.

· A review of the database by a consultant to the WMO Space Programme has revealed some weaknesses in the structure and content of the database.  A series of actions was initiated at ET-EGOS-5 to address these.  

3.23 Review and report on the capabilities of both ground-based and space-based systems that are candidate components of the evolving composite GOS.

· The CEOS/WMO database of observing system capabilities continues to support RRR activities.  However, there are substantial resourcing problems to support and maintain this and other databases.

· The Dossier on the Space-based GOS has been developed further.  It contains comprehensive information and represents a very valuable resource supporting RRR and other activities.  

3.24 Carry out the RRR for several application areas using subject area experts (including atmospheric chemistry through liaison with CAS, marine meteorology and oceanography through liaison with JCOMM, aeronautical meteorology through liaison with CAeM, agrometeorology through liaison with CAgM, hydrology through liaison with CHy, and climate variability and change detection through liaison with CCl and GCOS).
· The status of the Statements of Guidance (SoGs) has been reviewed for 11 application areas: global NWP, regional NWP, synoptic meteorology, nowcasting and very short-range forecasting, seasonal and inter-annual forecasting, aeronautical meteorology, climate monitoring, other climate applications (CCl), ocean applications, agrometeorology, hydrology and water resources, atmospheric chemistry.  Actions to update them have been initiated.

· For climate monitoring, it was reconfirmed to adopt the GCOS Adequacy Reports as the SoG, supplemented by the new GCOS Implementation Plan (GCOS-IP, 2010).  Reviews of the draft GCOS-IP have been provided by ET-EGOS members.

· Action has been initiated to establish user requirements and SoGs for two new application areas: Space Weather (through the Inter-programme Coordination Team on Space Weather) and GTOS (for those requirements not already considered under GCOS). 

· New Points of Contact have been appointed for the following application areas: Global NWP (Dr E Andersson, ECMWF), Regional NWP (Dr T Montmerle, Météo-France), Ocean Applications (Mr A Mafimbo, Kenya).

3.25 Review the implications of the Statements of Guidance concerning the strengths and deficiencies in the existing GOS and evaluate the capabilities of new observing systems and possibilities for improvements and efficiencies in the GOS.
· Some new areas of progress and revised actions are included in the report on progress against EGOS-IP– see below.

3.26 Carry out studies of hypothetical changes to the GOS with the assistance of NWP centres.
· Results of impact studies conducted by NWP centres and by participants in THORPEX have been kept under review.
· Actions have been initiated to prepare for the 5th WMO Workshop on “The impact of various observing systems on numerical weather prediction” in 2012, to be co-ordinated by Dr E Andersson (ECMWF).  
3.27 Develop new version of the Implementation Plan for Evolution of the GOS (EGOS-IP) based on the Vision for the GOS in 2025, taking into account developments with respect to WIGOS and GEOSS; monitor progress against the Plan, report progress and updated Plan through ICT-IOS to CBS.
· Progress against the current EGOS-IP has been reviewed and documented, taking account of feedback from many sources including: AMDAR Panel, JCOMM, GCOS, other IOS ETs, WMO Regional representatives, and WMO Members via National Focal Points (NFPs).
· The latest version of the progress report against the Implementation Plan for the Evolution of the Global Observing System, updated at ET-EGOS-5, is at Annex I of the ET-EGOS-5 Final Report.
· To improve the collection and analysis of input from NFPs, a new template for the structure of future reports from NFPs has been prepared.
· Preparation has started towards a new version of EGOS-IP, as a response to the new Vision for the GOS in 2025.  The new EGOS-IP will capture the material contained in the current EGOS-IP and extend it to address all areas covered by the new Vision.  The GCOS Implementation Plan will be used as a guide to the style of the new EGOS-IP.  ET-EGOS-5 drafted guidelines for the preparation of the new EGOS-IP – see Annex II I of the ET-EGOS-5 Final Report.
· The Met Office (UK) has provided funds to support consultancy effort required for the preparation of the new EGOS-IP, and a highly-qualified consultant has been found to work on this.  ET-EGOS-5 prepared Terms of Reference for the consultant(s) (see Annex XI of ET-EGOS-5 Final Report).
3.28 Prepare documents to assist Members, summarizing the results from the above activities.
· The results of these activities are available to Members via the web in the form of (a) online databases of user requirements and observing systems capabilities, (b) latest approved versions of the Statements of Guidance, (c) latest version of the Implementation Plan for the Evolution of the GOS, and (d) other reports as available.

3.29 Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of the WIGOS concept.
· The ET proposed changes to the WIGOS CONOPS and WDIP (see Annex X of the ET-EGOS-5 final report).

3.30 New issues, to which the ET was asked to respond during the inter-sessional period, resulted in the following achievements:
· Requirements for tsunami monitoring have been included in the Ocean Applications SoG. 
ET-EGOS Issues

3.31 In addition to the issues covered by ET-EGOS Recommendations, the ET-EGOS has identified the following problems and risks for consideration by ICT-IOS:
(a) Discussion of weaknesses in the structure and content of the user requirements database has led to some proposals for changes in the scope of the Application Areas considered by the RRR process.  It is proposed to rename and change the scope of “Regional NWP” such that it covers and focuses on the observational requirements of newly emerging high-resolution NWP models (with horizontal resolutions ~1 km).  The stated observational requirements for “Synoptic Meteorology” and for “Nowcasting and Very-Short Range Forecasting” are sufficiently similar that these two applications may be merged. The scope of and observational requirements for the Application Areas “Hydrology” and “Agricultural Meteorology” are found to overlap substantially with those of other applications.  It is proposed to re-examine the scope of these Application Areas and to identify the observational requirements that are unique to them and the extent to which activities in these areas are “users” of other Application Areas.

(b) Database resourcing.  There are several databases in place (the two parts of the WMO/CEOS database, the “Dossier” for space-based component, Volume A) and new proposals for databases (e.g. WIGOS observing systems component database), which are related and may serve similar purposes. At the same time, there are issues regarding the long term maintenance and updating of those databases that merit a consolidated strategy.  The ET wishes to bring this issue to the attention of ICT-IOS.

(c) Scope of the RRR process under ET-EGOS.  There was some discussion about the scope and role of the RRR process in the new Work Plan of ET-EGOS, given the various discussions about RRR that have occurred in the WIGOS context.  The Chair of ET-EGOS provided guidance that this ET should maintain the existing process, and that any parallel RRR activity addressing WIS requirements or WIGOS implementation issues would need to be tackled in another forum.  IOS-ICT is invited to confirm this interpretation.

(d) Engagement of the National Focal Points. The ET suggested to initiate a targeted campaign to focus on specific recommendations in order to increase the level of engagement of the NFPs (e.g. collection of high resolution upper air data; AMDAR data from regions beyond the normal reporting areas; ozone sonde data; data timeliness issues; Impact of observations at the regional level). A new template was proposed to rationalize and simplify reporting by the NFPs. 

ET-EGOS Recommendations
3.32 ET-EGOS agreed on the following recommendations to ICT-IOS and CBS-XIV:
(a) Renaming of the EGOS-IP.   ET-EGOS recommends that ICT-IOS and CBS consider renaming the new EGOS‑IP to the “Implementation Plan for the evolution of global observing systems.”

(b) Request to Members to conduct impact studies. ET-EGOS recommends the following new OSEs/OSSEs should be considered by Members:

· In the presence of GPS-RO data, what radiosonde coverage is needed in the stratosphere – to which height, and for which latitude ranges? 

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

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

· OSSEs are needed to assess saturation level for GPS-RO data.

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

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

(c) Establishing an Expert Team on GRUAN operational procedures and regulatory material.  ET-EGOS noted that the CBS MG-10 “stressed the importance of developing a GRUAN Manual (Guide to the GRUAN) and encouraged the Lead Centre and the WIGOS Planning Office to support such a development“. It also noted a recommendations of the Fifteenth Session (Geneva, April 2009) of the GCOS/WCRP Atmospheric Observation Panel for Climate (AOPC-XV) presented to CMD-MG-10 "to establish an expert team on the GRUAN by the end of 2010 (at the next CBS session) to ensure good liaison of GRUAN implementation with existing WMO networks:”  ET-EGOS recommends that CBS establishes a short-term Expert Team on GRUAN to translate the appropriate operational procedures described in the forthcoming Guide to the GRUAN into the WMO regulatory material (Manual on the Global Observing System (WMO-No. 544), Guide to the Global Observing System (WMO-No. 488) and the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8).

(d) Establishing an ad hoc team of experts between CBS and CAS for coordination of satellite data for atmospheric composition.  ET-EGOS recommends establishing an ad hoc team of experts between CBS and CAS for coordination of satellite data for atmospheric composition monitoring (see tasks 3.16 and 3.17 in the GAW Strategic Plan). [The ET_EGOS requested Lars Peter Riishojgaard to provide corresponding information to the CBS management group, and if accepted, the CBS President to contact the CAS President in order to agree on the details.]
(e) WIGOS Database. ET-EGOS recommends that a properly resourced WIGOS Database should be developed for keeping a registry of all kind of observing networks that should be interactively updated by Members thus limiting the use of questionnaires in the future.

(f) Recommendation to the ET-SBRSO: With a view to further update the SoG for Nowcasting and VSRF, ET-EGOS invites ET-SBRSO to address capabilities for lightning detection, and provide feedback to the ET-EGOS.

(g) Recommendation to the ICTSW: The ET invites the Inter-programme Coordination Team on Space Weather (ICTSW) to address user requirements on space weather, and provide feedback to the ET-EGOS Chairperson on the list of relevant Applications.

3.33 There are also numerous recommendations and actions implied by the EGOS-IP Work Plan and involving many bodies, including: WMO Secretariat, other WMO ETs, JCOMM and associated bodies, AMDAR Panel, GCOS and EUCOS.  Highlighted here are only those meriting urgent attention by CBS:
(a) Encouraging members to provide high resolution upper air data. The ET recommends that Members be encouraged to provide high resolution upper air data using appropriate BUFR templates by means of a recommendation to CBS. 
(b) Encouraging technical cooperation and capacity building amongst Members.  Most elements of EGOS-IP have been achieved or are being pursued by at least some Members. Noting that not all Members can contribute to the GOS at the same level, particularly due to differing levels of finances and expertise, the ET agreed to highlight and encourage technical cooperation and capacity building amongst Members based on partnership, aiming to enable all Members to contribute to the GOS and its evolution through EGOS-IP to the greatest extent possible. CBS should reinstate this encouragement.
ET-EGOS Work plan
3.34 ET-EGOS Work Plan is attached in Annex I.
REPORT ON ET-SBRSO ACTIVITIES
3.35 Since CBS-XIV, the Expert Team on Surface-Based Remotely-Sensed Observations (ET-SBRSO) has held one meeting jointly with the CIMO Expert Team on Remote Sensing Upper-Air Technology and Techniques (Joint Meeting) in Geneva, 23-27 November 2009.  The full report on the meeting is available at: http://www.wmo.int/pages/prog/www/CBS-Reports/IOS-index.html.
ET-SBRSO Achievements
Wind turbine siting and weather radar
3.36 The Joint Meeting noted that at present national legislation applicable to wind turbines vary strongly from country to country. The Joint Meeting recognized that it was valuable to raise the awareness of the environment agencies and wind industry companies on the impact that wind turbines can have on weather radar data and developed draft recommendation on the siting of wind turbines with respect to weather radars that could be used by NMHSs in their negotiations with authorities. 
Data exchange
3.37 As application area requirements become more demanding and the use of Weather Radar data by global and regional NWP centres becomes more common, the need to exchange more data, more widely will become common place. The Joint Meeting noted that an essential recommendation from the guidance on weather radar data exchange would be to examine the possibility of exchanging raw radar data. The Joint Meeting also noted that developing a common radar data format would be difficult and that it would be more appropriate to look towards building a better understanding of the radar decoding software, metadata and uncertainty in measurement. The Joint Meeting agreed with the urgent need to develop a consistent and comprehensive set of quality descriptors associated with the data exchanged and agreed to establish a task team to develop options for a set of ‘standard’ data quality descriptors that could be considered by the Joint Meeting and subsequently refined into a recommendation.
3.38 It was noted that radar sampling intervals should be more aligned to the requirements of end user application areas.  The Joint Meeting agreed that there should be a strategy for the exchange of radar data and that if the requirements for radar sampling intervals were to satisfy the wider Meteorological Community then these would have to be provided to CBS. It was noted that the other NMHS from other regions as well as weather radar manufacturers will need to be engaged to better develop the overall requirements for the guidance on weather radar data exchange.
Radio-frequency spectrum
3.39 The Joint Meeting noted that there will be significant pressures placed on the use of C‑Band radars by the operators of unlicensed Radio Local Area Networks (RLAN) once the density of these system increases. The Joint Meeting agreed that strong leadership from WMO through the Steering Group on Radio Frequency (SG-RFC) has occurred and continues to be requirement for monitoring and provision of guidance material on the use of Meteorological spectrum in all application areas, including weather radars. The Joint Meeting developed and agreed on a WMO Guidance Statement on Weather Radar/Radio Frequency Shared Spectrum Use.
CEOS of observations systems capabilities
3.40 The Joint Meeting agreed that in order to gauge the status of the implementation of weather radars by WMO Members it was important that users of radar weather data be requested to provide detailed information on which data sets they consider critical to their operations. The Joint Meeting noted that this information could then be used to assist NMHSs with building better observing networks that could not only meet national requirements but also regional and NWP requirements.
3.41 Although confirmation of operational wind profiler network performance will be required via the ET-SBRSO work plan tasks relating to the request of information from the Members, via a questionnaire and subsequent analysis, it was felt that operational Wind Profiler Networks could meet most of the requirements of most of the application areas, at least in the Lower Troposphere.
3.42 The Joint Meeting agreed that there are many demands being placed on improving observation systems to meet the current and future requirements of users, with certain application areas, such as aeronautical meteorology, climate and NWP having some of the most challenging requirements. The Joint meeting was made aware that currently under the framework of ET-EGOS there are ten application areas covering requirements of WMO Programmes. It was also noted that as we progress into a WIGOS environment there will be more application areas that will be included. The Joint Meeting noted that there were potential problems with the monitoring threshold levels and that currently there were no meteorological significance to these threshold values. The Joint Meeting agreed that as part of the evaluation process the Joint Meeting would undertake the evaluation of these requirements and provide constructive feedback to the appropriate ET-EGOS focal points. 
3.43 The Joint Meeting noted that there is a definite need to have specific items in the requirements statement left open for discussion, such as the required vertical resolution. The Joint Meeting also noted that guidance material on the required distribution of surface based remote systems, such as wind profilers, should be developed that would provide valuable guidance to NMHSs in developing observing networks. The Joint Meeting agreed that as part of the work plan it would collect and review the current suite of available national and/or regional guidance material, such as the recent EUCOS upper-air network redesign study, in order to develop some basic guidance material for network managers.
ET-SBRSO Recommendations

3.44 Joint Meeting developed a draft recommendation on the siting of wind turbines with respect to weather radars that could be used by NMHSs in their negotiations with authorities (Annex II). It agreed with the statement reproduced in Annex II and strongly recommended that it be widely distributed and also published as an annex to the chapter of the CIMO Guide addressing weather radars. In this context, the Joint Meeting recognized that it would be valuable to publish the location of weather radars to help the wind energy industry in the planning of future turbines to mitigate their impact on weather radars.
3.45 The Joint Meeting developed a WMO Guidance Statement on Weather Radar/Radio Frequency Shared Spectrum Use (Annex III). The Joint meeting also agreed that the statement would be provided to CBS through SG-RFC for their consideration.
ET-SBRSO Work Plan
3.46 The Joint Meeting recognized that the CBS ET-SBRSO is a newly formed team. In the past, there was no CBS team addressing specifically surface-based remote-sensing systems. On the other hand the CIMO team had been established earlier and was covering some work items that would actually now fall under the mandate of the CBS team. The Joint Meeting agreed that in the future the work items that relate to observing network issues would be covered by CBS ET-SBRSO, while those that related to instrument capabilities and characteristics would be covered by the CIMO ET-RSUATT. However, the Joint Meeting agreed that it had been very beneficial to have a Joint Meeting of the two teams and recommended that in the future both team should again meet in Joint Meetings, as far as possible. Also, experts nominated in one of the team could contribute to the work items of the other team to make best use of each others capabilities. The updated work plan for ET-SBRSO is in Annex I.
____________

Annex I
UPDATED ET-AIR workplan for the period 2009-2012
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS


	Address relevant items of WIGOS Implementation Activities. Agreed by EC-WG/WIGOS-WIS-2.


	November 2010
	GROOTERS, Frank


	Review at Joint Meeting of the AMDAR Panel 12 and ET-AIR-1 and recommendations made
	

	2
	Coordination with the AMDAR Panel.


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


	Ongoing
	WEISS, Carl


	
	Further development of a joint work plan needs to be completed and will be discussed at the up coming AMDAR Panel Management Grouping meeting, 18-19 March 2010, Gothenburg Sweden

	3
	Develop future governance for AMDAR Programme.


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


	November 2010
	ILBOUDO, Goama


	Review at Joint Meeting of the AMDAR Panel 12 and ET-AIR-1 and recommendations made
	

	4
	Develop an AMDAR data policy.


	Analyze the current status and requirements and develop proposal for data policy to CBS.                    Develop guidelines for third party data providers such as TAMDAR.


	November 2010
	HOFF, Axel  LOCKETT, Dean
	Review at Joint Meeting of the AMDAR Panel 12 and ET-AIR-1 and recommendations made
	

	5
	Steer the implementation of WIGOS PP for AMDAR and

develop Standard Practices for  AMDAR
	Make proposals for further integration of AMDAR into

WIGOS;

Coordinate WIGOS AMDAR PP activities with established

AMDAR programmes:

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

(b) Application of WMO Metadata relevant to AMDAR;

(c) Development of a standardized Quality Management

Framework for AMDAR data;

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

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

958;

(f) Development of the framework for generic software

Specification for AMDAR.


	(a) 1st Qtr 2010

(b) 2nd Qtr 2010

(c) 2nd Qtr 2010

(d) 3rd Qtr 2010

(e) 4th Qtr 2010

(f) 3rd Qtr 2010


	Grooters, Frank 
	A number of meetings have been held that cover objective (a), (b) and (c)

Objective (a) is in the final stages of implementation.
	 A meeting is planned for 2010 that will again cover a number of objective for the WIGOS Pilot Project for AMDAR

	6
	Steer the implementation of WIGOS PP for AMDAR.
	Coordinate WIGOS AMDAR PP activities.
Make proposals for further integration of AMDAR into WIGOS.                                    
	 November 2010
	GROOTERS, Frank
	Review at Joint Meeting of the AMDAR Panel 12 and ET-AIR-1 and recommendations made
	


UPDATED ET-AWS workplan for the period 2009-2012
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

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

	2
	Develop and maintain the requirements and specifications for automated observations networks in collaboration with ET-EGOS and application areas
	Monitor and update AWS Functional Specifications (FS) for all WMO-related Programmes

Update the list of basic set of variables to be reported by a standard AWS for multiple users
	
	MERROUCHI, Rabia
	
	

	3
	Develop the requirements and standards for a basic, robust AWS suitable for less developed and remote areas
	Review progress made in ET-AWS-5

Review requirements with Regional networks

Develop standards in liaison with HMEI
	
	VASHISTHA, R.D.
	
	

	4
	Develop requirements for AWS to contribute directly to the calibration and ground truth of space-based observations
	Review and expand existing requirements
	
	MONNIK, Karl
	
	

	5
	Develop the requirements for new sensors or the integration of sensors to address the deficiencies of AWS following the migration from manual observations
	Update guidelines and procedures to assist in the transition from manual to automatic surface observing stations

Review requirements for manual observations with subject area specialists including JCOMM, CAgM, CHy, CCl and GCOS
	
	TUTEN, Ozden
	
	

	6
	Develop requirements  for new data types from AWS sensors
	Finalize the draft version of ET-AWS-5
	
	TUTEN, Ozden
	
	

	7
	Develop AWS metadata catalogues for WIS
	Prepare tables of AWS metadata for WIS based on BUFR descriptors
	
	NITU, Rodica
	
	

	8
	Develop guidelines for the siting classification of surface observing stations
	In coordination with CIMO and other relevant TCs, finalize the guideline materials for Members
	
	LEROY, Michel
	
	

	9
	Review BUFR descriptors related to AWS measurements according to requirements
	Review BUFR descriptors and propose new ones if needed.  Implement and validate BUFR template for SYNOP/AWS reporting (including new station identification) and validate BUFR templates for AWS data from n-minute period and for representation of nominal values.
	
	LEROY, Michel
	
	

	10
	Monitor advances in AWS technology and develop standards for integration into AWS networks
	Review progress and advances in AWS technologies

Review existing standards and guides to identify gaps
	
	NITU, Rodica
	
	


UPDATED ET-EGOS workplan for the period 2009-2012
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

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

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

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

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

Identified 2 new areas requiring SoGs
	 

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

Organize and hold next NWP Impact Studies Workshop in 2012.
	 End April 2010 (organization planning)
	 Erik Andersson
	 
	 Plan for the workshop to be ready y ICT-IOS-6 meeting

	6
	Promote CBS activities in support of GCOS goals
	Review the implications of the 2010 update of the GCOS Implementation Plan for the activities of CBS
Bring relevant issues to the attention of the ET-EGOS
	 End Jan 2010 (Impl. Plan)

July 2010 (

review GRUAN Guide)
	 Matthew Menne
	 ET-EGOS-5 has reviewed updated 2010 GCOS-IP for new items for EGOS-IP
	 

	7
	Prepare a new version of the Implementation Plan for the Evolution of the global observing systems (EGOS-IP), fully responding to the “Vision for the GOS in 2025”

Update current version of the IP during this transition period.
	Based upon monitoring of the progress in the Evolution of the GOS and after successful endorsement of the “Vision for the GOS in 2025” by CBS-XIV, that the ET-EGOS prepare a new version of the EGOS-IP that will incorporate the information included in the Vision.
	 End 2010 (initial version of new EGOS-IP)
	John Eyre
	 ToR for the consultant, and guidelines for the new EGOS-IP proposed by ET-EGOS-5
	 Recommendation to CBS ICT-IOS to rename the EGOS-IP to the Implementation Plan for the Evolution of Global Observing Systems


UPDATED ET- SBRSO workplan for the period 2009-2012
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

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

Proposed activity: 

1 – Review WIGOS IP to extract ET SBRSO actions.

2 – Establish WIGOS Implementation Task that facilitate improved exchange of data and products not directly owned by NMHSs (where restricted license agreements exist)

Deliverable: Proposal to WIGOS IP
	2nd Quarter 2010
	Stewart Goldstraw

(Seth Gutman)
	
	

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

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

Deliverables: 


Recommendations provided to CBS on operational implementation.
	2nd Quarter 2010
	Russell Cook

(Ercan Büyükbas)
	
	


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

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

Deliverables: 

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

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


	2nd Quarter 2010
	Amaury Caruzzo

(Ercan Büyükbas & 

Stuart Goldstraw)
	
	

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

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

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

Deliverables: 

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

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

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

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

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

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

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

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


	2nd Quarter 2010
	Liu Liping
	
	

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

Proposed activity: Develop a proposal for the development of regional data centres for the collation, processing and exchange of Weather Radar Data (strongly aligned with WIS evolution)

Deliverable: Proposal to be developed and endorsed by RAs in 2011/12 and recommendations for methods to enable Global Data Exchange for Weather Radar Networks to be presented to CBS in 2013 
	4th Quarter 2010
	Volker Lehmann
	
	

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

Proposed activity: As above.

Deliverable: Chairman’s report to annual ICT-IOS meeting
	1st Quarter 2010
	Stuart Goldstraw
	
	


ANNEX II
WMO Guidance Statement on Weather Radar/Wind Turbine Siting

The WMO expresses concern over increasing deployment of wind turbine farms and stresses the need for adequate consultation, protection and mitigation efforts.  The WMO addresses its concern to policy makers, to national radio administration agencies, to national hydrological and meteorological societies, to wind turbine farm developers, to commercial vendors of wind turbine equipment and to the meteorological community. 

Protection of weather radar data is critical to the continued function and improvement of weather sensing, monitoring, forecasting, and warning, and is therefore in the best interests of public safety and security.  Weather prediction models and localized operational forecasts increasingly depend on national networks of ground-based Doppler weather radars and wind profilers for severe weather warnings such as tornadoes, flash flooding, land-falling hurricanes, precipitation (rain, snow, hail) forecasts, aircraft icing and air traffic/weather avoidance.  Worldwide, Doppler radar and wind profile networks are now contending with increasing pressures by wind farms.  

Wind farms have already had an impact on operational weather radar networks, creating confounding ground echoes that create a significant loss of data or create false precipitation for hydrological applications.  The rotating blades can create confound velocities which could potentially be mistaken to be severe weather such as a tornado.  While, weather radars have been moved by the wind farm developers; generally, the meteorological community has no jurisdiction on the location of the wind farms and relies on cooperative “good neighbour” polices for mitigation.

Development of new radar and wind profiler networks and wind farms will require strategic planning for mitigation by the meteorological and wind farm communities.  The WMO and the meteorological community rely on and support mandated international and national radio agencies and will pro-actively encourage and support these agencies' efforts to promote and to protect the meteorological use of unobstructed space.  The WMO encourages national radio agencies to develop acceptable obstruction criteria and to provide tools to help the wind farm developer on site selection.  

The range between wind turbines and the weather radar can be used to generally describe the impact on radar quality and also used to provide a mitigation strategy for co-operative siting of weather radars and wind turbines.  Below are the general guidelines for typical radars, flat terrain situations and may require modifications for specific situations and for particular radars.  Higher powered radars such as S Band (10 cm wavelength) radars with less attenuation may necessitate increasing the range limits in the table.
	Range
	Potential Impact
	Guideline

	0-5 km
	The wind turbine may completely or partially block the radar and can result in significant loss of data that can not be recovered.
	Definite Impact Zone: Wind turbines should not be installed in this zone.

	5-20 km
	Multiple reflection and multi-path scattering can create false echoes and multiple elevations.  Doppler velocity measurements may be compromised by rotating blades.
	Moderate Impact Zone: Terrain effects will be a factor. Analysis and consultation is recommended. Re-orientation or re-siting of individual turbines may reduce or mitigate the impact. 

	20-45 km
	Generally visible on the lowest elevation scan; ground-like echoes will be observed in reflectivity; Doppler velocities may be compromised by rotating blades. 
	Low Impact Zone: Notification is recommended.

	>45km
	Generally not observed in the data but can be visible due to propagation conditions
	Intermittent Impact Zone Notification is recommended.


The WMO encourages funding and implementation of studies to develop technologies to mitigate the impact.  Weather radar signal processing techniques or use of other materials to construct wind turbines may be able to mitigate clutter at long ranges.  Further, the WMO recommends the results of these studies be made available to commercial weather radar and wind turbine manufacturers.  

It is in all nations' best interests to protect unobstructed space for weather radars and wind profilers that are essential and critical to the accurate forecasting of adverse weather.  Local, national and technological solutions are sought.  The WMO will support and provide guidance material and tools to protect unobstructed space for weather radars and wind profilers.

ANNEX III
WMO Guidance Statement on
Weather Radar/Radio-Frequency Shared Spectrum Use

The WMO expresses concern over increasing pressure on weather radar-related radio frequency bands and stresses the need for adequate protection and mitigation efforts against the loss and shared use of this spectrum.  The WMO addresses its concern to policy makers, to national radio-frequency administration agencies, to national hydrological and meteorological societies, to commercial vendors of telecommunication equipment and to the meteorological community. 

Protection of traditional weather radar-related radio frequencies is critical to the continued function and improvement of weather sensing, monitoring, forecasting, and warning, and is therefore in the best interests of public safety and security.  The meteorological community increasingly relies on remote-sensing technologies for both routine and experimental observations of weather and climate.  These activities require global access to radio frequency spectrum by not only by radars but also wind profilers, microwave radiometers, and telemetry systems, as well as satellite-based passive and active sensors.  The progress in weather warning services and other meteorological predictions made in recent years is largely attributable to these technologies.  

Weather prediction models and localized operational forecasts increasingly depend on national networks of ground-based Doppler radars for severe weather warnings such as tornadoes, flash flooding, land-falling hurricanes, precipitation (rain, snow, hail) forecasts, aircraft icing and air traffic/weather avoidance.  Worldwide, Doppler radar networks are now contending with increasing pressures on shared spectrum usage with unlicensed broadband wireless applications.  As already experienced in Europe, the impacts of radio-frequency interference by wireless communications can render weather radars blind in particular directions or even over large portions of their coverage.  The situation is exacerbated by the ubiquitous and unlicensed nature of these wireless applications that could lead to a total loss of the related spectrum for weather radars.

Development of new radar technologies, including adaptive scanning strategies, shorter pulses, polarization, pulse compression, frequency and phase agility is on-going.   Current and planned satellite radar systems measure clouds and precipitation important for weather forecasting and global climate change research and assessment.  Varieties of other space-based and ground-based radio technologies are currently in experimental use and may require future radio spectrum allocations.  

New communications applications make the radio frequency spectrum an extremely valuable commodity, and so the frequency bands used for operational meteorology and research are in increasing jeopardy.  The WMO and the meteorological community rely on and support mandated international and national radio-frequency agencies and co-operation with the telecommunication authorities and industries to continue to protect or to appropriately share these radio frequencies.  The WMO will pro-actively encourage and support these agencies' efforts to protect meteorological uses of the radio frequency spectrum.  The WMO encourages national radio-frequency agencies to develop a clear definition of interference, permissible or otherwise, and a remedial process or solution if shared use becomes a problem.  The WMO encourages funding and implementation of studies to determine the impact of the total or partial loss of one or more frequency bands used by current operational observing systems and by planned systems.  Further, the WMO recommends the results of these studies be made available to national radio-frequency agencies and the telecommunications industry to encourage dialogue between active and passive users of the spectrum.  Vigilance is necessary, as degradations of meteorological data due to intrusions or shared usages will evolve over time.  Cooperation with national radio-frequency agencies, the telecommunications industry, and with other spectrum users is encouraged both to advocate support for critically important meteorological use of radio spectrum and to mitigate potential problems. 

It is in all nations' best interests to protect radio frequencies essential for meteorological activities that are critical to the accurate forecasting of adverse weather.  Global solutions are sought and should be advocated.  The WMO will participate in international frequency management activities, to encourage their involvement and development.
