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	Summary and purpose of document
This document outlines recent activities, discussions and recommendations in relation to the establishment of a mechanism for international and inter-commission coordination of weather radar activities.


Action proposed

The Meeting is invited to consider the information contained in the document and deliberate and decide on the proposed solution and recommendations. This is likely to include agreeing on the Terms of reference of the proposed new team, as well as on the modification of the current terms of reference, membership and activities of the affected current CIMO Expert Teams.
________________
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I
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II
Terms of reference of current teams
III
Extract from the WMO General Regulations (WMO-No. 15)
IV
Terms of Reference of CIMO and CBS

1. Introduction
1.1 The concept of the establishment of a mechanism for international coordination of weather radar activities was first raised at the CIMO/WIGOS Exploratory Workshop on Improving Surface-based Data Quality through Improved Standardization of Procedures, Langen, Germany, December 2014. A particular recommendation from that workshop concerning weather radar coordination stated:

CIMO and CBS Management Groups seek the support of the Inter Commission Coordination Group on WIGOS to establish a CIMO/CBS-led international coordination mechanism for weather radar systems and their data and products, which involves the participation of nations operating large weather radar networks, capitalizes on the positive experience achieved within regional cooperation mechanisms, such as OPERA and BALTRAD in Europe, and includes a strong focus on capacity development.

1.2 Subsequently Cg 17 agreed to the need for a single international coordination mechanism for weather radar systems and their data and products, that utilizes existing bodies as far as possible, to achieve global weather radar data consistency. Congress requested CIMO to establish a CIMO/CBS-led international coordination initiative for standardization of practices and procedures for weather radar systems, reinforcing the Langen workshop recommendation by reiterating that the group should include all Members, partners and entities operating weather radar networks, capitalize on the positive experience achieved within regional cooperation mechanisms, such as OPERA and BALTRAD in Europe, and include a strong focus on capacity development to ensure coordinated weather radar data quality across regions.
1.3 Further informal discussion and exchange of ideas on the matter took place between the Secretariat and members of the CBS and CIMO Management Groups with general agreement on the need for the coordination mechanism and some initial ideas on a possible solution. It was suggested that the group might initially be formed from the existing radar experts within the various expert teams of CIMO and CBS and given responsibility for the international coordination of weather radar activities and tasks under the joint leadership of CIMO and CBS experts. Later the group could be expanded to ensure representation or input from other technical commissions and programmatic areas to ensure a wider coordination under the WIGOS framework.
1.4 The matter was further addressed at the joint meeting of the CIMO Expert Team on Operational Remote Sensing Technologies (ET-ORST) and the CBS Expert Team on Surface Based Observing Systems (ET-SBO), October 2015, Tokyo, Japan, where the session firmly agreed with the proposal for the establishment of a WMO weather radar coordination group, citing the increasing complexity of weather radar systems compared to most other observing systems and the pressing requirements to increase standardisation in support of improved operation, data quality and data exchange in particular. The session also discussed possible risks associated with the formation of such a technology-specific team, such as the potential to overlook or reduce the emphasis on integration and inter-operability of observing systems. It was agreed that such risks could be mitigated by ensuring a focus on such aspects within the terms of reference and work plan of the team. Given the widely acknowledged need for such a coordination mechanism and the position adopted by Cg-17 recommending the establishment of such a mechanism, the session recommended that, if it was possible, the formation should not be delayed until future technical commission sessions but should be addressed jointly by the respective management groups of CIMO and CBS with a view to agreeing on a governance mechanism under agreed terms of reference and the formation of the team as soon as possible. The Joint Meeting recommended the terms of reference for a WMO coordination group on weather radar systems as provided at Appendix II. 
2. Benefits and Risks
2.1 The benefits of the creation of such a coordination group are:

· Provides a single authoritative point of reference for expertise and knowledge on this particular area of technology.

· Improved efficiency in the use of WMO and Member resources, including experts’ time and travel costs for attendance at meetings (e.g. reduction of multi-team memberships – terms of reference of current teams are provided in Appendix II).

· Promotes the advancement of the WIGOS goal of observing system inter-operability by providing a mechanism for the collaboration of relevant technical commissions and programmes.
2.2 There are both risks and difficulties associated with the creation of such a team:

· Managerial responsibility and authority for the terms of reference and work priorities will have to be coordinated by more than one technical commission.

· Important existing tasks and activities that are currently underway should not be neglected or abandoned.

· Authority needs to be ensured for approving the work plan and any regulatory and guidance materials developed by the team.

3. CBS Management Group Decision
3.1 The CBS Management Group (CBS-MG) formally addressed the matter of inter-commission coordination of radar activities at its 16th Session (CBS-MG-16, 15-19 Feb, 2016, Geneva).
3.2 Based on the information provided, CBS-MG agreed and recommended that a single WMO weather radar coordination group should be established to take on the role of the international coordination of operational weather radar in support of all relevant application areas under the WIGOS domain. It further recommended that the coordination group should be formed as an Inter-programme Expert or Task Team under the authority of CIMO Management Group and under guidance from the relevant OPAGs in the two TCs. The IPET should be co-chaired by CBS and CIMO, within CBS the co-chair will report to ICT-IOS.
3.3 CBS-MG requested the ICT-IOS Chair to liaise with CIMO to propose draft Terms of Reference for a CIMO IPET on WMO weather radar coordination towards their future adoption by both technical commissions. Taking the limited resources into account the CBS-MG proposed that the TORs of the coordination group as given in Annex I should be more focused.
4. Possible Solutions

4.1 The WMO regulations on Working Groups of Constituent Bodies are given in Regulations 33 to 45 of WMO No. 1, Basic Documents. (see Appendix III)
4.2 These regulations suggest two potential solutions for the creation of an inter-commission or inter-programme group on Operational Weather Radars (CG-OWR).

1) A working group can be formed by CIMO and include members and experts of CBS with the authorization of EC based on aspects of Regulation 33:

…Membership need not be restricted to Members or members of the constituent body…
…In cases of urgency and subject to the authorization of the Executive Council, the president of an association or a commission may, between sessions, establish any working group of the constituent body that may be deemed useful by him and select its chair and a vice-chair, if considered necessary.
Under this scenario, CIMO might form an inter-programme expert team that includes experts from  CBS, in line with the recommendation of CBS-MG, and the team might be formed once authorized by EC-68. The terms of reference of a team formed under this Regulation 33 scenario are required to lie within the terms of reference of the technical commission to which it belongs. 
2) An inter-commission working group under CIMO can be formed by EC based on aspects of Regulations 38 and 39:

(38) Any constituent body may recommend the establishment of joint working groups between itself and one or more other constituent bodies. Such joint working groups shall only be established by a resolution of Congress or the Executive Council and shall normally serve until the next session of Congress…

(39) …Congress or the Executive Council shall designate the constituent body to which the joint working groups shall report…

Under this scenario, an inter-commission team might be formed under CIMO by a resolution of EC-68. 
Likely drawbacks of this alternative are that EC will not normally approve the formation of such a team if a Regulation 33 solution can be found, and a team formed under this Regulation would normally not comprise more than two members of a single technical commission. 

5. Proposed Solution & Recommendations
5.1 Given that there is a requirement for a working group to report to a single Constituent Body (Terms of reference of CIMO and CBS are provided in Appendix IV), it is recommended that CIMO and CBS make a joint recommendation to EC-68, seeking its approval (in accordance with solution 1 and CG-17) that a working group - the Coordination Group on Operational Weather Radars (CG-OWR) – is formed under and by CIMO, with terms of reference that ensure a mechanism is established by which both CBS and CIMO jointly coordinate the work program of the WG and resource its membership and operation.
5.2 Based on this outcome, the membership of the team might be formed immediately following EC-68 and made up of current weather radar expert team members within CIMO/OPAG-RST ET-ORST and CBS/OPAG-IOS ET-SBO and its TT-WRDE, nominated by the technical commission management groups and to be confirmed in writing by the relevant PR to WMO. The team would be managed under CIMO, but in coordination with CBS by ensuring that the Terms of Reference, the membership and the activities of the team are reviewed/agreed on by the two technical commissions.
5.3 The outcome of the work carried out by the CG-OWR that will be published in the WMO manuals and guides will be submitted for approval through the relevant mechanism (changes to the Manual on GOS and Guide to the GOS will be submitted through CBS, while changes to the CIMO Guide will be submitted through CIMO).
5.4 It is recommended that the terms of reference and work plan of the team should ensure that all current activities relevant to operational weather radar within both technical commissions are transferred to the team.
6. Impact on CIMO Structure & Work Plans
6.1 Removing responsibility for weather radar technologies from the Terms of Reference and Work Plan of the CIMO Expert Team on Operational Remote Sensing (ET-ORST) and the relevant experts from the membership, would have a significant impact on that expert team.
6.2 ET-ORST currently comprises 12 members, and a Work Plan with 14 tasks, all of which address either weather radars, radar wind profilers or lightning detection systems. Half of those tasks are involved with weather radars and a similar proportion of the team’s members are weather radar experts, so taking them and the relevant tasks out of ET-ORST to place them in a single radar coordination team would have a legacy impact on the membership and work of ET-ORST. Notwithstanding this, the membership and Work Plan of ET-ORST could simply be reduced for the remainder of the inter-sessional period, and the advantages of forming a single radar coordination group now, rather than after CIMO-17, are considerable. 
6.3 The CIMO-MG is invited to consider the proposed solution and the recommended Terms of Reference for the coordination group contained in Appendix I, which were proposed by the joint meeting of CIMO-ET-ORST and CBS-ET-SBO.

7. Impact on CBS Structure & Work Plans

7.1 As CBS is approaching the end of its inter-sessional period, the current tasks of CBS ET-SBO and TT WRDE addressing specifically weather radars would be transferred to this team. At its forthcoming session, CBS would not include weather radars in the ToRs of its ETs, but the OPAG-IOC Chair would be tasked with collaborating with CIMO in reviewing and amending the activities of the CG-OWR. 

_________________

APPENDIX I: 
Proposed Terms of Reference for WMO Coordination Group on Operational Weather Radars

1) Under the governance of CIMO and the joint management of CIMO and CBS, act as the WMO primary coordination group and focal point for all operational meteorological radar (S, C and X band) matters and related WMO activities, including:

a. WIGOS framework and operational development and implementation;

b. Standardization of, and regulations and guidance on, systems requirements and specifications, quality control, maintenance and operation, data processing algorithms, data products and data quality monitoring;

c. Radio-frequency allocation and protection;

d. Methods, models and formats for the international exchange of meteorological radar data and metadata;

e. Response to requirements of data users; and

f. Training and capacity development.

2) Maintain an active watch and report on potential operational developing and emerging meteorological radar research and technologies; 

3) Liaise and coordinate activities, as appropriate and as directed, with other international and regional organizations on relevant matters, particularly including international standards organizations and research bodies and associations.

4) Liaise with and respond to the various requests of WMO bodies and Technical Commissions and their associated work teams and groups on mutual and relevant matters of responsibility.

5) Develop and document strategies and plans for the activities of the CG-OWR under the direction of and subject to the approval of the management board.

6) Report on issues, activities and progress to the governing Technical Commissions through the CIMO OPAG on Remote-Sensing Technologies, and the CBS OPAG on Integrated Observing Systems.

________________
ANNEX II: Terms of reference of current teams 
CIMO Expert Team on Operational Remote-Sensing Technologies

The ET will work on operational weather radars, wind profilers and lightning detection systems.

1. Review operation of current instrumentation identifying best practices, including instrument specifications, and siting (including network support infrastructure and preventive maintenance).

2. Review quality control procedures including standardization, calibration and adjustment, signal processing, algorithms and product generation in close collaboration with users.

3. Review outcomes of Testbed(s) and/or Lead Centre(s), if assigned to this Expert Team, and coordinate inclusion of best practices and guidance material in IOM reports and the CIMO Guide.

4. Facilitate activities associated with improving remote-sensing operations by initiating workshops on performance evaluation and product interpretation.

5. Review data exchange technologies and recommend mechanisms noting advantages and disadvantages of WIS.

6. Develop guidance material relevant to the ET ToRs, including proposals for updates of/new chapters for the CIMO Guide.

7. Review and update training material in support of OPAG Capacity Development and Operational Metrology.

8. Propose to the CIMO MG the establishment of Task Teams to address specific tasks, as appropriate, monitor Task Team work progress and report to the CIMO MG.

CBS Expert Team on Surface-Based Observing Systems (ET-SBO)

(Approved by CBS-XV)
(a)
Contribute to the implementation of WIGOS by undertaking those tasks assigned to it by the OPAG IOS Chair from the WIGOS Framework Implementation Plan;

(b)
Develop and update relevant elements of the Manual and the Guide to the GOS in the context of WIGOS, with initial priority on weather radar and AWSs;

(c)
Monitor and assess the status of planned and operational surface-based observing systems and ensure this is adequately described in Volume A and metadata database's of Members’ observing system capabilities;

(d)
In collaboration with IPET-OSDE, assess the contribution of current and planned SBO systems to meeting user requirements for all Application Areas;

(e)
Facilitate the delivery of those EGOS-IP actions identified as priorities for OPAG-IOS;

(f)
Monitor the status of operational networks of SBO systems, promote best practice among WMO Members and provide advice on operational matters;

(g)
Assess the potential contribution of new and emerging SBO technologies in meeting the Vision for the GOS in 2025, in collaboration with CIMO;

(h)
Provide advice and support to the Chairperson of OPAG-IOS on the implementation of the WIGOS framework and its operational aspects.
Terms of Reference for Task Team on Weather Radar Data Exchange (TT-WRDE)

(a)
Gather requirements for information (data, metadata, products, timeliness and frequency) from weather radars to be exchanged globally on a regular basis along with requirements on recommended transmission methods.

(b)
Develop and document a data model based on the requirements.

(c)
Identify and recommend appropriate data formats for operational and scientific exchange.

(d)
Express the data model using approved data formats, taking into account the considerable progress achieved by EUMETNET OPERA in harmonizing operationally exchanged real-time weather radar data with the OPERA Data Information Model (ODIM).

(e)
Coordinate with IPET-MDRD and IPET-DRMM to ensure that the data model and data representations are consistent and compatible with WMO standards and practices.

(f)
Make recommendations on requirements for documentation and training materials to support WMO Members in the application and use of the data model and data representations to be used for the global exchange of weather radar information to support data users.

(g)
Using ODIM_BUFR as a basis, develop, review and coordinate approval of required BUFR sequences for global exchange of radar data.

(h)
Elaborate compliance between ODIM_H5 and netCDF CF Conventions, especially regarding GIS compatibility.

________________
APPENDIX II: Extract from the WMO General Regulations (WMO-No. 15, 2015 Ed) 
Working groups

REGULATION 33

Any constituent body may establish working groups to act until the next session of that constituent body. The terms of reference of such working groups shall be established by the constituent body and shall be within the terms of reference of that body. Membership need not be restricted to Members or members of the constituent body. When a working group is established during a session, the constituent body may select the members and/or invite designated Members to do so. The constituent body may select the chair and, if necessary, a vice-chair of the working group or authorize its president to do so. In cases of urgency and subject to the authorization of the Executive Council, the president of an association or a commission may, between sessions, establish any working group of the constituent body that may be deemed useful by him and select its chair and a vice-chair, if considered necessary. Whenever referred to in these Regulations, the provisions of Regulations 33 to 45 shall, unless otherwise provided for, be equally applicable to the rapporteurs or to any other subsidiary body designated or established, as appropriate, by any constituent body of the Organization.

REGULATION 34

A member of a working group selected by a constituent body or its president in accordance with Regulation 33 may be replaced on the working group only by decision of that constituent body, except that, in case of urgency, the president of the constituent body may do so. A member of a working group selected by a Member of the Organization may be replaced only by decision of that Member. If the chair of the working group resigns or is not able to carry out his functions for any cause, the vice-chair of the group, if any, assumes the chair. In the absence of a vice-chair, the president of the responsible constituent body shall designate a new chair, preferably from amongst the members of the group.

REGULATION 35

The president of the constituent body, after consultation with the Secretary-General in any case in which financial expenses for the Organization may be involved, may, at the request of the working group, invite technical experts to participate in the work of the group.

REGULATION 36

(a) An invitation to any person in accordance with Regulations 33, 34 or 35 to participate in the work of a working group shall require the prior concurrence of the Permanent Representative of the country in which the person lives;

(b) Whenever possible, the decision of the Permanent Representative shall be notified to the president of the constituent body before the close of the session at which the working group is established. In any case where this has not been done, the Secretary-General, at the close of the session, shall obtain promptly the decision of the Permanent Representative. When the working group is being established between sessions, the Secretary-General shall obtain promptly the necessary decision in respect of each nominee; 

(c) The invitation to each nominee shall be issued by the Secretary- General as soon as the concurrence of the Permanent Representative concerned has been received;

(d) The working group shall be regarded as activated when acceptances have been received from a simple majority of the nominees (including the designated chair, if any) and, if a chair has not been designated by the constituent body in session, the president of the constituent body may then proceed, at his discretion, with the designation or election of a chair of the working group.

REGULATION 37

Expenses of attendance of members of working groups of constituent bodies at sessions of these groups shall normally be borne by the Members to which those members belong. However, a session of a working group of a constituent body or of a panel of experts appointed by the Executive Council may be financed by the Organization by decision of Congress or the Executive Council, provided that the questions to be dealt with:

(1) Are of general interest to the Organization;

(2) Are such as to necessitate the services of individual experts specially chosen in view of their specialized knowledge or to represent a regional interest rather than the services of representatives chosen on a national basis;

(3) Are such that they cannot be solved by correspondence; and

(4) Are considered by Congress or the Executive Council as having high priority.

REGULATION 38

Any constituent body may recommend the establishment of joint working groups between itself and one or more other constituent bodies. Such joint working groups shall only be established by a resolution of Congress or the Executive Council and shall normally serve until the next session of Congress. The Executive Council will only authorize the creation of such working groups if it considers that implementation of Regulation 33 cannot produce the desired results.

REGULATION 39

Congress or the Executive Council, in establishing a joint working group, shall determine its terms of reference and total number of its members. Each constituent body taking part in a joint working group shall normally be represented by not more than two members. Congress or the Executive Council shall designate the constituent body to which the joint working groups shall report. The president of the designated constituent body shall arrange for the election of a chair of the joint working group immediately after its formation, by correspondence if necessary, or according to a procedure to be determined in each case by Congress or the Executive Council.

REGULATION 40

The date, place and agenda of a session of a joint working group shall be determined by the chair of the joint working group in consultation with the presidents of the constituent bodies concerned. The documents for the session shall normally be sent to the members of the joint working group and to the Secretary-General, at least 90 days before the opening of the session.

REGULATION 41

The date and place of a session of a working group shall be decided by the president of the constituent body responsible for the group in consultation with its chair and the Secretary-General. Notification of a session of a working group shall be distributed by the Secretary-General to the members of the working group and the Members to which they belong at least 90 days before the date of opening.

REGULATION 42

The chair of a working group shall prepare the provisional agenda for its session in consultation with members of the group, the presidents of the constituent body or bodies concerned and the Secretary-General.

REGULATION 43

Recommendations of working groups shall have no status within the Organization until they have been approved by the responsible constituent body. In the case of joint working groups the recommendations must be concurred with by the presidents of the constituent bodies concerned before being submitted to the designated constituent body.

REGULATION 44

In the case of a recommendation made by a working group between sessions of the responsible constituent body, either in a session of a working group or by correspondence, the president of that body may, as an exceptional measure, approve the recommendation on behalf of the constituent body when the matter is, in his opinion, urgent, and does not appear to imply new obligations for Members. He may then submit this recommendation for adoption by the Executive Council or to the President of the Organization for action in accordance with Regulation 9 (5).

REGULATION 45

Notwithstanding Regulation 33, a working group may be dissolved at any time by the constituent body that established it if that body considers that it has completed its task or is not able to proceed further.
________________
APPENDIX III: Terms of Reference of CIMO and CBS 
Commission for Basic Systems (CBS)
The Commission for Basic Systems shall be responsible for matters relating to:

(a) Cooperation with Members, other technical commissions, regional associations and relevant bodies in the development and operation of integrated systems for observing, data processing, forecasting, telecommunications, and data management. These activities shall be in response to requirements and in support of all WMO Programmes, particularly contributing to disaster risk reduction, and taking advantage of opportunities provided by technological developments;

(b) The assessment of opportunities for, and the provision of, a common infrastructure to meet the requirements defined by technical commissions and regional associations, as well as by organizations with whom WMO has relations, taking into account new applications of meteorology, hydrology, oceanography, and related environmental sciences;

(c) Continued development of the World Weather Watch (WWW) as a priority;

(d) Further development and implementation of the Public Weather Services Programme, with particular attention to end-to-end service delivery;

(e) Further development and implementation of the WMO Space Programme;

(f) Contribution to the development and implementation of the Global Framework for Climate Services;

(g) The processing, storage and retrieval of basic data for meteorological and related purposes including, in particular, the organization of the Global Data-processing and Forecasting System of the WWW;

(h) The development and application of systems and techniques to meet user requirements including those of operational weather analysis and forecasting and of services for environmental emergency authorities;

(i) Observational systems, facilities and networks (land, sea, air, and space) as decided by Members including, in particular, all technical aspects of the WMO Integrated Global Observing System, particularly the global observing systems;

(j) Telecommunication networks, radio-frequency allocation and facilities for operational, research and applications purposes including, in particular, the organization of the WMO Information System, including the Global Telecommunication System of the WWW;

(k) The development and application of operational procedures, schedules, and arrangements for the exchange of and access to weather, climate and water information (data and products), including warnings, required by all WMO Programmes, in particular, through the WMO Information System;

(l) The development and application of data management principles and procedures including monitoring and evaluation of the common infrastructure, in particular, of the World Weather Watch.
Commission for Instruments and Methods of Observation (CIMO)
The Commission shall be responsible for matters relating to international standardization, compatibility and sustainability of instruments and methods of observation of meteorological, climatological, hydrological, marine, and related geophysical and environmental variables. 

This responsibility underpins all observations within the WMO Integrated Global Observing System (WIGOS), and will be carried out in close consultation with relevant WMO partner organizations that co-sponsor, own and/or operate some of the observing systems. This responsibility also extends to supporting the requirements of WMO cross-cutting activities such as the Global Framework for Climate Services, Disaster Risk Reduction and Capacity-building.

This shall include in particular:

(a) Respond to the requirements for standardized and compatible observations, including data content, quality, metadata and observational product generation; (b) Provide advice, and recommendations, and promote studies concerning effective and sustainable use of instruments and methods of observation, including quality management procedures such as methods for testing, preventive maintenance, calibration and quality assurance;

(c) Conduct and/or coordinate global and regional instrument intercomparisons and performance testing of instruments and methods of observation;

(d) In collaboration with the other international organizations, such as the International Bureau of Weights and Measures (BIPM) and the International Organization for Standardization (ISO), promote the development of measurement traceability to recognized international standards (SI), including reference instruments within a hierarchy of world, regional, national and lead centres for instrument calibration, development and testing;

(e) Promote compatibility, intercomparison, integration and inter-operability within and between space-based and surface-based (in situ and remote-sensing) observations, including conducting testbed observing experiments;

(f) Encourage research and development of new approaches in the field of instruments and methods of observation of meteorological, climatological, hydrological, marine, and related geophysical and environmental variables;

(g) Promote the appropriate and economical production of instruments and methods of observation with particular attention to the needs of developing countries;

(h) Support training and capacity-building activities in the area of instruments and methods of observation;

(i) Liaise with the scientific research community and instrument manufacturers to evaluate and to introduce new observing systems into operations.
