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[bookmark: ExecSum]EXECUTIVE SUMMARY


The CIMO Strategic Management meeting was held from 27 to 29 June 2017 in Geneva, Switzerland.

The meeting reviewed the WIGOS vision 2040 and made proposals for its finalization to ensure that there is no contradiction between this vision and the vision for the future of environmental measurements developed by CIMO. 

The vision for the future of environmental measurements was also reviewed and finalized taking into account feedback received from other sources, and considerations related to the environment which is impacting on NMHSs.

The meeting reviewed the CIMO structure and proposed a new structure that would be submitted to CIMO-17 for approval. This new structure takes into account the vision for the future of environmental measurements, the upcoming WMO governance restructuring and lessons learned from the current inter-sessional period.

Finally the meeting proposed a mechanism to ensure the continuation of CIMO’s activities in the new WMO governance structure, and to support the continuation of the measurement components of other technical commissions as well.
___________________
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[bookmark: _GENERAL_SUMMARY]GENERAL SUMMARY


1. ORGANIZATION OF THE SESSION

1.1 Opening of the Session
1.1.1 The Commission for Instruments and Methods of Observation (CIMO) Strategic Planning meeting was held at the WMO Secretariat in Geneva, Switzerland. The session was opened on Tuesday, 27 June 2017 at 9:00, by the president of CIMO, Prof. Bertrand Calpini. He welcomed all the participants to the meeting. The list of participants is given in Annex I. 
1.1.2 The Chief of the WMO Observing Systems Division, Observing and Information Systems Department, Mr Etienne Charpentier, welcomed the participants on behalf of WMO. 

1.2 Adoption of the Agenda 
	The meeting adopted the Agenda as reproduced at the beginning of this report.

1.3 Working Arrangements for the Session 
	The working hours and tentative timetable for the meeting were agreed upon.

2. CIMO’S VISION IN THE CONTEXT OF THE WIGOS VISION AND OF THE WMO CONSTITUENT BODY REFORM
2.1 The WMO constituent body reform
2.1.1 The meeting was informed about the current status of the WMO constituent body reform and in particular about the outcomes of the deliberations that were held during the sixty-ninth session of the WMO Executive Council. At this stage, it is expected that the current eight WMO technical commissions will be replaced by only two technical commissions, one on infrastructure and one on services, respectively.
2.1.2 The meeting was invited to take these developments into consideration when finalizing the “Vision for the future of environmental measurements”, as well as when reviewing the CIMO working structure to envisage how CIMO’s activities and working groups could possibly be transferred into the new WMO technical commission structure.

2.2 Review of the current status of the WIGOS vision and of relevant decisions of the WMO Executive Council
2.2.1 Mr Lars Peter Riishojgaard joined the meeting to present the current status of development of the WIGOS Vision 2040, the relevant decision of the WMO Executive Council and the plans for finalizing the WIGOS Vision 2040, and to stimulate discussion about the current state of the vision, and identify areas of potential need for improvements. 
2.2.2 He recalled that the vision is needed because WMO Members want to plan ahead for their infrastructure and also to be informed of likely developments related to forecasting and data handling. He informed that the space-based part of the vision is not very strongly linked to Members, but rather to the space agencies which welcome taking into account user requirements in planning their programmes. The vision sets the frame for future system deployments, developments and integration. It will be submitted for approval to Congress-18.
2.2.3 The WIGOS vision consists of a general part, and of two annexes, addressing space-based and surface-based observing systems, respectively, which was presented to the Sixty-Ninth Session of the WMO Executive Council (EC-69). In spite of “integration” being at the source of WIGOS, the space and surface parts of the WIGOS vision were developed independently because of the different audiences they are targeting. Space agencies have very long investment cycles, while the surface component is much more versatile, in particular with the current emergence of sensors in a wide variety of objects (cars, phones, …). 
2.2.4 The WIGOS vision is still in a preliminary state, and it is expected that its annex addressing the surface-based observations will be finalized later in 2017. A new version of the WIGOS vision and of its annexes will be distributed for review early September 2017 and a workshop aiming at harmonizing the different parts of the vison will take place from 7 to 9 November 2017. 
2.2.5 Mr Riishojgaard invited the meeting to critically review the overarching part of the vision and to provide relevant feedback to the WIGOS Project Office, keeping in mind that the vision is driven by requirements that are not expected to change quickly.
2.2.6 Mr Charpentier invited the meeting to also provide feedback on the surface-based component that could be provided to the Chair of the CBS OPAG IOS (preferably by mid-July 2017) and considered in the finalization process of that annex.
2.2.7 The meeting noted the WIGOS Vision 2040 and stressed that it was imperative that the vision developed by CIMO conforms with the WIGOS vision for the future of environmental measurements, disseminating similar values. 
2.2.8 The meeting acknowledged that the WIGOS Vision 2040 is driven by Members’ requirements. However, the meeting was concerned that it did not take better into account the evolving context in which Members are operating and that also strongly impact on them and on their planning for new infrastructures. For example, the current tendency to use cheap sensors is not driven by requirements, but rather by opportunities. Large computing companies that buy weather companies and team up with other providers of data, such as car manufacturers also have a very strong impact on the context in which NMHSs are operating. Big data and crowd-sourcing are other examples, that can have similar impacts. The meeting was concerned that this was not properly reflected in the WIGOS vision which sticks to a very traditional approach, and recommended to reconsider this in the overarching document. 
2.2.9 The overarching part reads very well and has an appropriate size for a vision document. The meeting recommended to avoid enlarging it in the later iterations.
2.2.10 The meeting also noted the following aspects of the overarching part of the vision that should be considered in its further review process:
· Though the overarching part reads very well, it is making numerous references to observations which is too limiting, as it does not cover sufficiently the measurement aspects. Though measurands are mentioned, it inappropriately suggests that measurands are universal (not any temperature measurement is equivalent to another temperature measurement!). 
· Rather than advocating fit-for-purpose measurements, the document tends to advocate a one-shoe-fits-all approach by stating that many application areas share requirements for certain geophysical variables. Furthermore, the quality of the measurements are not necessarily the same across all the networks. This would need to be clearly stated in the document.
· Integration of surface and satellite data needs to be more specifically addressed in the overarching part of the WIGOS vision. In the same context, the vocabulary used throughout the document (including in both Annexes) should be used more consistently.
· The impact of big data, crowd-sourced data and the integration of third-party data should also be mentioned in the overarching part.
· The document seems to be addressed to NMHSs, rather than to the full WIGOS community that is much larger than NMHSs.
· The value-chain that is presented in the section on key drivers for meteorological services does not recognize that nowadays, significant data processing is taking place before data-exchange.
· Some headings are too limiting, addressing only “meteorological” services, while climatological, hydrological services, etc.. are also key to WIGOS.
· The flow of the document could be improved (some recent developments are described before older ones).
· Satellite observing systems were well recognized and considered as core observing systems much earlier than suggested by the document.
2.2.11 The meeting recognized the value of the exhaustive table provided in the annex on the Surface-based Component. It noted that this component was rather targeted at a time-frame of 10 years rather than the 25 years targeted by the space-based component. However, the meeting was concerned that the presentation of the Surface-based Component, through a table based on technologies would steer the purchase of new instruments, rather than to seek obtaining fit-for-purpose measurements, and is therefore in contradiction with the values promoted in the vision for the future of environmental measurements. 
2.2.12 The meeting stressed again that it was imperative that the WIGOS vision and the vision developed by CIMO for the future of environmental measurements, disseminate similar values. It felt that the surface-based component of the WIGOS vision would require some modifications to achieve this, but was of the opinion that it could be solved without excessive work.
2.2.13 The meeting expected that the surface-based component would be more visionary. Several of the included statements have already been implemented. It is consequently depicting, what people think the observing system would be in some years, rather than a vision.
2.2.14 The meeting also noted the following aspects of the surface-based component that should be considered in the further review process of that component:
· Add text to the general part of the surface-based component, mentioning integration with the space-based component. 
· Better reflect integration of various surface-based observing systems, as well as with the space-based component. The fact that the tables are currently based on instrumentation does not encourage integration.
· The table is too focussed on specific techniques and instruments, rather than on the measurands that are needed to meet the user requirements. Arranging the table by listing first the "geophysical variables and phenomena", and then the "Observation type" (without "Instrument"), and finally the "Evolution and Trends (with examples)" would be more appropriate. This would better support the vision for the future of environmental measurements.
· Reduce the frequency of the word “observation” that suggest human observers, and make more use of the word “measurement”.
· Simplify the tables, as the amount of information in some cells makes it difficult for the reader to assimilate the content.
· The table, in its current form, is too detailed for a vision document that is aimed to be addressed typically at Permanent Representatives and should therefore be simplified.
· The document includes some outcomes. That is not appropriate for a vision document.
2.2.15 Prof. Calpini called upon the participants of the meeting to further feed in this review process, in the coming weeks - prior to the stage of the general review of the vision, to ensure it is in accordance with the Vision for environmental measurements.
2.2.16 Dr Forgan offered to personally feedback to Dr Rea, Chair of the CBS OPAG IOS on the views expressed during the meeting.

2.3 The future of environmental measurements
2.3.1 The document “Vision for the future of environmental measurements” was developed by the CIMO Management Group in 2016. It had been shared with the presidents of other technical commissions, who provided some feedback on it. 
2.3.2 In order to ensure that the document achieved its stated mission “Members achieve fit-for-purpose environmental measurements through appropriate standards and technologies”, it was decided to consider the context in which Members are working, and sometimes competing with other data providers, for some applications. Presentations and discussions with a few users of measurement data, such as modellers, representatives of the agriculture sector, and the experience of the meeting participants with the requirements for cost reduction within NMHSs, eventually leading to the use of third party data, were used to challenge and amend the draft vision document.
2.3.3 Mr Hartley presented the case of fully commercial NMHSs. He noted that:
· In order to remain competitive, some NMHSs are partnering with forecasting companies, and/or actively seeking third party data. 
· The quality of the third party data varies, from very reliable in some cases, to not at all reliable in other cases. Sometimes, sensors are being installed, but no maintenance is being planned at all. The data source stops when the sensor breaks.
· Though third party data is frequently seen as being free, it has a cost associated with managing the data, injecting it and ascertaining its quality. In some cases, NMHSs have to perform the maintenance of the third party network to ensure the quality of the data. 
· In many countries, NMHSs have no chance to influence the context in which they are operating. Competition is a reality, and a variety of third party data types are becoming available.
· Currently, crowd-sourced data is quite noisy, but it is expected that it will become better in the future.
· Pseudo-measurements are also becoming available, such as a rain-rates derived from images rather than from instruments.
2.3.4 The meeting recognized that CIMO has a role to play, in informing users on the quality , and in particular on the uncertainty of these new data types. CIMO should therefore be working with those data providers to understand the performances of the algorithms they are using to derive specific information. CIMO should then ensure that the user community understands the potential and limitations of the data they are using.
2.3.5 Timescales are becoming shorter and shorter. Users expect to have information on the quality of specific data in a very short time-frame which does not enable the measurement community to test those systems for a sufficient period of time.
2.3.6 The meeting reconfirmed that CIMO should be advising users on how to ensure their data are fit-for-purpose by providing guidance related to all type of measurements (not limiting itself to top-level instrumentation suitable for climate applications), and emerging data types, recognizing that lower quality measurements are suitable for some applications.  It was in particular agreed that the CIMO Guide table (Table 1E) on “Operational measurement uncertainty requirements and instrument performance” needed to be updated/modified to reflect this change of focus.
2.3.7 Mr Robert Stefanski informed the meetings about the requirements of the agricultural meteorology community which has a specific interest in measurements of precipitation, soil moisture, phenology and leaf wetness. 
2.3.8 A project was run in Africa to give crop advice to farmers, which were provided with rain gauges. The rain gauges were used to: 1) educate the farmers as they are not familiar with what a specific amount of rain represents, 2) provide them with a crop advice model telling them from when on they can seed, and 3) provide supplemental data to the local NMHSs. It was recognized that different requirements were associated with these different purposes.
2.3.9 The meeting recognized that one of the challenges is to understand the user requirements (what is the data needed for, how it is used, etc.) so that CIMO could appropriately advise on the suitability of various methods to meet those requirements.
2.3.10 Frequently, users have trouble to formulate requirements. The meeting recognized that it was important that the users have the leadership in the process of expressing their requirements, and that they need the support of the measurement community to properly phrase them. Then, it is the task of the measurement community to provide relevant information. Consequently, the measurement community has the challenge of being able to communicate properly outside of its own community, to the users. The meeting therefore recognized the need for having a group that is able to help in ascertaining the user requirements.
2.3.11 The meeting also noted the need to develop educational material, possibly in the form of e-learning modules, that would explain the process and its importance, to users as well as to network managers.
2.3.12 The measurement community can assist users in 2 main areas: assessing a measurement process, and assessing whether a measurement process meets the user requirements.
2.3.13 It was noted that the rolling review of requirements (RRR) is an excellent process, but that an interface is needed between the RRR and the measurement community.
2.3.14 Mr Forgan made a presentation on some challenges that can be encountered while implementing WIGOS at the national level. These challenges originate in the fact that the different networks to be integrated may have originally had different purposes. Even, if they in principle provide similar data types, the specific protocols followed may differ from one network to another. Though the data is “in principle free” the cost of standardization for being able to properly use the data may be very high.
2.3.15 Though several NMHSs have high expectations from 3rd party data, the use of that data will remain a challenge. Ensuring there is mutual benefit for the NMHS and the third party data provider helps in maintaining continuous delivery of data. (for example third party data providers get access to better products by providing their data to NMHS, and the third party data provider may gain access to the expertise of the NMHS). The consequence of the absence of third party data leading to the inability of NMHS to provide some services, and the cost related to legal actions, need to be considered as well.
2.3.16 Though some sensors can be used for different applications, it is the source of funding that ultimately dictates the data output quality of a specific network. Co-funding of a station by several stakeholders can achieve good results, but may be challenging to put in place.
2.3.17 The meeting also noted that: 
· In some cases, users are willing to sacrifice some data quality as a tradeoff for having more spatial data, however once the data starts to flow the impacts of lesser data quality can cause issues which leads to complaints related to the quality.
· Understanding of the measurement process is diminishing in the staff, which is being made even more acute because of the rapid staff changes.
· Executive management frequently have no meteorological background, and very limited understanding of the measurement processes, and do not understand differences in data types/quality.
· Observing systems and data security is becoming an issue for some NMHSs.
· Users want to have a very fast access to the data.
· In some services, changes have had positive impacts, particularly when final users are being involved in the discussions for the purchase of new infrastructure.
2.3.18 Mr Peter Bauer, Deputy Director Research, ECMWF, made a presentation on how data is currently being used in numerical weather predictions (NWP), what are the current capabilities of NWP and what trends can be expected for the future. It was followed by a discussion targeted at understanding what type of measurements and associated information could be of highest benefit for modellers. It is expected that non-conventional data, like telecommunication data, will be more widely used in the future.
2.3.19 Satellite data have the largest impact on NWP, which is partly due to the volume of data available. However, ground-based observing systems will continue to be required to complement the space observations particularly for data truthing and sounding system calibration. NWP have excellent metrics and tools to support observing systems designs in support of NWP.
2.3.20 Having information on the uncertainty of a measurement type is very important to NWP. It was recognized that providing the uncertainty of  individual data would be of interest, as would be the rate of change of a value. The most important metadata elements are the location, the time and the uncertainty.
2.3.21 The meeting reviewed and amended the Vision for the future of environmental measurements taking into consideration the discussions mentioned above, the comments received from the presidents of other technical commissions, the WIGOS vision and the current context of the WMO constituent body reform. The meeting agreed on the version provided in Annex II. It  then invited the Secretariat to share it with all CIMO Management Group members for a final review.

3. THE CIMO WORKING STRUCTURE IN THE CONTEXT OF THE CHANGING GOVERNANCE STRUCTURE
3.1 Update of the CIMO working structure
3.1.1 Several drivers brought the meeting to review the structure of CIMO. These included:
· the Vision for the future of environmental measurements,
· the upcoming WMO governance restructuring, and  
· lessons learned from the current inter-sessional period.
3.1.2 In view of the plan to submit the Vision for the future of environmental measurements for approval by CIMO-17, it is necessary to ensure that the working structure of CIMO will enable it to achieve the goals set out in the WIGOS vision document. This implies reviewing the Terms of Reference of CIMO and the overall structure of CIMO (Management Group, Open Programme Area Groups, and their Expert Teams, Task Teams, Theme Leaders and Focal Points) that should be put in place at the seventeenth session of CIMO, in 2018, and expected to be in force until further restructuring of the WMO technical commissions. The CIMO president invited the meeting to review the current CIMO working structure, while ensuring that successful activities are not being discarded by this review, and so that CIMO would be ready to transition to a new technical commission structure.
3.1.3 In view of the upcoming WMO governance restructuring, it is expected that the new structures will contain less expert teams than the current structures. In this context, it is important to ensure that the focus of each of the CIMO teams is clear and targeted, so that they could be easily transferred into the forthcoming structure. This would help in ensuring that the function of these teams will be preserved in the new structure, as far as possible. Also, it is important to ensure that key activities, that need to be completed soon, be addressed as a matter of priority by CIMO experts, potentially through the establishment of Task Teams that could finalize their work prior to the change of structures.
3.1.4 Each of the CIMO Management Group members participating in the meeting presented their views for the new structure of CIMO. Then, all participants worked together in developing a consensus for the new structure. In doing so, the meeting recognized the following:
· The new structure and the experts working in it will need to be agile, adaptable and flexible. They will also need to be impartial and open-minded.
· Integration with partner networks is a driver for change.
· CIMO intercomparisons are of great significance and have a great impact for NMHs and the private sector, and they require significant resources from staff time and cost. They should therefore be thoroughly prioritized and conducted when clear outcomes are required and defined. Intercomparisons are in particular valuable when there is no clear traceability path from the metrology to the data variable for a specific type of measurement.
· The new structure needs to have the flexibility to create task teams and focal points to adapt to emerging needs, while avoiding duplications, and ensuring proper coordination with other teams (within and outside of CIMO).
· Establishing an Inter-Programme Expert Team on Operational Weather Radars with CBS has been very successful. The time taken to establish a joint team with another WMO constituent body is very worthwhile, as it enables more efficient use of  experts, avoids duplication of work, and leads to a real partnership.
· Focused teams are usually very effective. It is better to have fewer more focused and effective teams, than to have too many activities that are not progressing rapidly enough.
· CIMO needs to develop specific strategies to guide Members with different capabilities so that their requirements are met.
· There is a need to ensure coordination between the work of the CIMO Editorial Board and the WIGOS Editorial Board.
3.1.5 The meeting noted in particular the need to ensure that sufficient time will be allocated to ensure the full involvement of the WIGOS measurement community into the new WMO constituent body structure. Therefore, it will probably be necessary to limit the number of activities that the commission will be doing to ensure that the transition into the new constituent body structure will be successful. Indeed, it is expected that this period of change will require more investment in time from the CIMO management, as well as from the Secretariat, which will limit the time available to support regular activities.
3.1.6 The meeting expressed the strong desire to work in partnership with all the other technical commissions and programs involved in measurements to achieve the strategic goal of having an on-going measurement community.
3.1.7 Finally, the Management Group will continue improving the efficiency of CIMO by taking into account lessons learned in the past years.
3.1.8 The meeting also reviewed the performance of the current CIMO structure – what worked well and what shall be improved. The meeting recognized that:
· The boundary between ET-OIST and ET-DIST is blurred, which provides the potential for joining them.
· ET working on instrument intercomparison feasibility studies should include potential hosts thereby being more likely to succeed. To be more efficient these studies could be handled by Task Teams.
· TT-RadRef has a very limited scope. Therefore other radiation experts, or radiation-related tasks are currently not included in that TT. Having again an ET on Radiation could be envisaged. However, the strategic focus of the current TT also deserves to be preserved.
· ET-ORST was impacted by the formation of the IPET-OWR. There would be the possibility to merge it with ET-NRST.
· TL-RFP mechanism is not working as expected and could be better dealt with by having a contact person at the level of the CIMO MG.
· The CIMO Editorial Board mechanism is working well. Currently modifications are mainly based on specific activities of ETs. In the future, it should be more pro-active at reaching out to ETs to ensure that all chapters are regularly entirely reviewed. All ETs should have specific tasks for that. It was suggested that a pool of experts having knowledge on the topics of each chapter could be created to support and ease the update process of the CIMO Guide.
· TL-RPM activity is very important and is very close to the activities of CBS. It will be important to carefully assess where to embed this activity in the new technical commission structure. 
· TTs were very productive.
· The CIMO Editorial Board will be responsible for the monitoring the status of the International Cloud Atlas website once it is completed.
· All ETs should have a clear task for updating the CIMO Guide.
· There is a need to strengthen the collaboration with the regional associations for auditing RICs.
3.1.9 The meeting participants agreed that:
· The matter of radio-frequency protection should be dealt with by a liaison at the level of the management group to respond to special requests from CG-RFP.
· The CIMO Editorial Board Terms of Reference should be amended to include “regular monitoring of the ICA website” to avoid changes being inadvertently made to it.
· An IPET with CBS on Aircraft-based Observations should be established.
· An IPET with CAS on the future of radiation measurements could be established.
· There is a need for a team developing capacity building material (to teach down in the management hierarchy chain) which would identify gaps in the current guidance/educational material available for Members and a team developing educational material (to teach up in the management hierarchy chain) to alert managers on the importance of the measurement processes.
· The concept of OPAGs should be discontinued as it did not function as well as anticipated. An alternative approach is to assign each ET/TT team directly to a CIMO Management Group member. The CIMO Management Group would decide to whom each team would report.
· The size of the CIMO Management Group, should be reduced and kept as small as possible, to make it more agile.
· Propose the structure provided in Annex III.
3.1.10 The proposed structure recognizes that high priority should be given to the following activities during the forthcoming CIMO inter-sessional period:
· Ensuring the vital recognition of the measurement community in the new WMO governance structure,
· Updating the siting classification, in collaboration with ISO,
· Updating Table 1E of the CIMO Guide, in conjunction with the Siting and Measurement Sustainability classification schemes, to ensure Members have guidance on how to achieve fit-for-purpose measurements for various applications[footnoteRef:1], [1:  This task will have to be conducted in coordination with the regular update of the relevant CIMO Guide chapters to avoid any contradiction with the revised Table.] 

· Ensuring sustainability of radiation references, and transition to new references, when appropriate,
· Developing executive level educational material on the measurement process, its importance, traceability, etc.. in support of fit-for-purpose data,
· Developing stronger collaboration with other technical commissions, towards ensuring efficient use of resources (experts) supporting all measurement areas of WIGOS, and towards ensuring that the Earth measurement community will be optimally covered and included in the new WMO technical commission structure.
3.1.11 The meeting noted that TTs can be reporting in principle either to Expert Teams, or to the Management Group. In view of the high importance of the Task Teams mentioned in the structure diagram, these should be reporting directly to the Management Group.
3.1.12 The meeting requested the Secretariat to identify if any Terms of Reference from the current expert team structure would not be covered by the proposed new structure and inform the MG of any identified gaps. 
3.1.13 Finally, the meeting recognized that the success of CIMO would depend on the people contributing to its activities. It is important to ensure that every expert can easily understand where he can best contribute. Also, experts should be well informed of the process for the expected transition to the new technical commission structure so that they would feel comfortable with continuing engaging with CIMO in the forthcoming (possibly short) inter-session period in spite of the uncertainties linked to the transition process. 

3.2 Ensuring continuation of CIMO’s activities in the new WMO governance structure 
3.2.1 The plans for the WMO governance restructuring still have uncertainty, as the proposal is still evolving. Current information suggests that the plan would be to restructure the commissions shortly after Congress-18. 
3.2.2 As recognized above, it is expected that the preparation for the transition to the new WMO technical commission structure will require significant work from the Management Group and from the Secretariat to ensure that appropriate structures are created under the new commissions and to prepare the transition phase to the new structure. In this process, the management Group will have to make clear what are the CIMO activities that WMO and the user community cannot afford to lose, and to ensure that they find an appropriate place in the new structure.
3.2.3 When it developed the Vision for the future of environmental measurements, the CIMO Management Group made sure it was independent of any specific technical commission structure. This document can be used to help ensure that the key activities required to support the vision will be incorporated into the new technical commission structure. 
3.2.4 The meeting recalled that the Vision was developed as a contribution to WIGOS. Meeting the needs of Members for guidance on measurements, instruments and methods of observation, requires experts originating not only from within CIMO, but also from other technical commissions, to cover fields such as hydrology, cryosphere, atmospheric chemistry, etc. It is also recognized that several technical commissions currently conduct activities that support this vision. 
3.2.5 Recognizing there is reduction in knowledge on measurement processes within NMHSs (particularly at the management level), potentially leading to data being used without a proper understanding of their quality - The meeting felt that it was important to take the lead and propose collaboration with other commissions towards safeguarding the measurement programmes of all commissions, particularly during the reorganization process.. 
3.2.6 [bookmark: _GoBack]To this effect, the meeting proposed establishing an ad-hoc team that would provide a mechanism to ensure the measurement activities of the current commissions and programmes are sustained during the planning and commissioning of the new governance structure. The ad-hoc team would identify relevant activities from all WMO technical commissions and inform the reorganization process of relevant activities, synergies and activities that could be perceived as duplications. The meeting clearly stated that it has no intention to take over any of these activities/communities, but wants to do its utmost to ensure the common advocacy and support for good metrological measurement principles as the basis of fit-for-purpose measurements. This process does not imply that all measurement-related activities would be located within the same group in the new structure, but that they would be safeguarded and that appropriate liaisons/collaborations would be proposed to make best use of the available expertize.
3.2.7 The meeting proposed that the team report to the president of CIMO, in the presidents capacity as co-chair of ICG-WIGOS, and noting that the Vision for the future of environmental measurements is being developed by CIMO as a contribution to WIGOS. It recommended that this team be established as soon as possible and continues its work until the restructuring is complete. All technical commissions should be invited to contribute to it. See Annex IV for more details on this proposal.
3.2.8 The meeting recommended to the president that this proposal be communicated to the presidents of all technical commissions, inviting them to nominate a member for the team, and to also present this proposal at the occasion of the meeting of the Executive Council Working Group on Strategic and Operation Planning.
3.2.9 The meeting proposed to include this team in the organigram of the new CIMO structure, there-by giving it visibility, and to recognize that it will require resourcing during the transition process, though it is actually an ad-hoc inter-commission team.
3.2.10 Supporting the WMO governance reform process while still continuing to carry out CIMO regular activities will represent a significant challenge. The meeting recognized that CIMO might have to reduce the number of activities it will be performing during this transition phase to ensure it is able to appropriately contribute to the reform, and there-by safeguard key WMO functions for the future. However, the meeting also recognized that most CIMO activities cannot be put on hold during this transition phase. An appropriate balance will have to be found.

4. OTHER BUSINESS
No other business was discussed by the meeting.

5. CLOSURE OF THE SESSION
The session closed on Thursday 29 June 2017 at 17:30 hours

_____________________
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[bookmark: Annex2_Vision]MISSION, VISION, OUTCOMES AND STRATEGIES

FUTURE OF ENVIRONMENTAL MEASUREMENTS WITHIN WIGOS
(a proposal from the CIMO MG to WIGOS)

Under the vision for the WIGOS community and the environmental measurements it seeks to achieve: 
Mission:
Fit-for-purpose environmental measurements through leadership, standards and guidance.
Vision:
The WIGOS measurement community is the recognized source of information and guidance on performing measurements for environmental intelligence.
Desired Outcomes:
(a) The WIGOS measurement community are esteemed experts that gather and disseminate knowledge on measurements.
(b) Users and providers understand measurement quality and how fit-for-purpose measurements are achieved.
(c) Users and providers understand the importance of the measurement process in developing environmental intelligence.
(d) Users and providers of Essential Climate Variables are committed to measurement traceability.
(e) The potential, quality and performance characteristics of emerging measurement technologies and their products are documented in guidance material.
Strategies to achieve the Mission and Vision:
(a) Collaborate effectively with users and providers of measurements;
(b) Develop and promote the implementation of recognized measurement practices;
(c) Develop and provide effective standards and guidance material;
(d) Provide guidance for the implementation of new measurement technology; and
(e) Identify and characterize the potential of emerging measurements.


Shaping the Vision and Mission
Several new drivers are impacting on WMO and particularly WIGOS, including the opportunity and challenges of Big Data and its myriad of sources, the Minamata Convention, new generation satellites, and the pressing need to be more agile, innovative and informative. The CIMO MG meeting at Offenbach, in April 2016, provided an opportunity to discuss and then formulate the draft of a long term vision and mission of the measurement components of WIGOS. A concise vision, mission, desired outcomes and principle strategies on a page was the result.
At that CIMO MG meeting it was decided to take an agnostic approach to how the mission could be implemented structurally, but whatever structure came to pass it must enhance collaboration and cooperation and promote the role of measurements as an output.
At CIMO TECO 2016 in Madrid in September 2016, with wide representation from a number of other Commissions and Programmes, there was also an opportunity to have a two hour open forum to discuss the vision and mission on a page. There was a general consensus from those present that it had the right form but that it needed some expansion on the drivers and activities that should be pursued to achieve the desired outcomes. 
At the CIMO Strategic Planning Meeting in Geneva in June 2017, the draft vision and mission “Future of environmental measurements within WIGOS” was thoroughly revised and updated, taking into account comments received from the presidents of technical commissions, the WIGOS vision document and the current context of the WMO constituent body reform. 
Form of the Vision and Mission
This vision and mission is for nearly 25 years (2040) hence is necessarily limited in detail on planning, tactics, goals and concrete data forms, but does focus on ensuring the key elements of achieving fit-for-purpose measurements as a foundation element of environmental intelligence regardless of what the future brings. The concise language was designed to be relatively easy to use as a litmus test for any future work for those developing, enhancing and encouraging measurement practises in support of environmental intelligence.
The foundation of any organization with the aim to be an effective high-quality environmental information service is access to a community of esteemed experts with a fundamental understanding of the science and application of the processes of measurement and its ultimate output: fit-for-purpose data. In the current organizational context of WMO and its priority WIGOS, CIMO is but one of the current Commissions and Programmes involved in developing processes of measurement for the environmental monitoring elements. So under the framework of WIGOS where does the user go for information to find out if a data stream is fit for their purpose? This vision, mission and strategy is not focused on the future of CIMO and is agnostic to there being a CIMO in the future. Rather it is a vision and mission for a strong, vital, agile and integrated cadre, the WIGOS measurement community, to further the aims of, and be the source of information on all WIGOS measurement data streams.
Hence the vision, mission and strategies stated at the start of this document cannot be just for the existing CIMO community, but should be for the WIGOS measurement community made up of all the relevant current Commissions and partner programmes (GAW, GCW, WCRP, WHYCOS, etc.). 
Overarching new and existing drivers
Change of focus: Methods to Outputs
The time when a meteorological measurement[footnoteRef:2] is primarily a measurement through observation by a human observer is now consigned to history. As has the time when one meteorological datum can be a representative of a quantity with assumed characteristics of assumed quality. Instead, the majority of the measurements used for environmental intelligence are automated, from numerous sources made up of multiple component and processes, and a diverse range of measurement methods and technologies. Furthermore, it is now understood by many that meta data associated with a datum is critical to the understanding of the information. [2:  Measurement - process of experimentally obtaining one or more quantity values that can reasonably be attributed to a quantity. 
Note: The use of the word ‘observation’ or ‘observations’ has been deliberately avoided as it is a WMO re-definition of the term ‘result of a measurement’ and sometimes is equated to measurement.
Result of measurement - set of quantity values being attributed to a measurand together with any other available relevant information. 
Measurand - quantity intended to be measured.] 

Most importantly there is now a rapid acceleration and divergence in the measurement technologies (instrumentation, data dissemination and amalgamation to provide other measurements, etc.) that explicitly requires all involved in the data and information value chain to re-evaluate the methods of standardization from a measurement being represented by instrumentation (e.g. satellite, AWS, radar, ceilometer) to the quantity as an output (e.g. vertical temperature, vertical wind, temperature and humidity, rainfall, cloud base or aerosol profile).
Quality and fit-for-purpose
The assignment of the quality of a measurement has always been dependent on being fit for a user’s requirements. In the past the focus on making all measurements fit for climate analysis has dominated the measurement regime. That is no longer the case with tiering of networks (e.g. climate, weather, aviation), 3rd party data availability, and crowd sourcing. As the methods and sources of the same measurement, for example, ‘temperature’, become more heterogeneous there is a temptation to use an instrumental method (if known) to estimate the quality through assumptions, rather than finding a quantitative measure based on the facts of the process of measurements. One solution to replacing belief with knowledge for some quantities is traceability[footnoteRef:3] where there is a framework of physics and chemistry metrology. However, some existing measurements and new measurements being integrated into the WIGOS framework either require a significant amount of work to achieve traceability (e.g. satellite radiances), or have yet to consider traceability (e.g. 3rd party data), or where traceability is impracticable (e.g. crowd sourcing, camera imagery). A potential substitute where traceability is not feasible, is a combination of meta data and ancillary co-located reference measurements that can be used without human interpretation. As a result, to serve the user community, a clear and readily visible source material must be available to provide assurance for the user that the datum or data series they use is fit-for-purpose and will indeed serve their needs.
Big Data - opportunities and issues [3:  Traceability – property of a measurement result whereby the result can be related to a reference through a documented unbroken chain of calibrations, each contributing to the measurement uncertainty.
Note: It is important to understand that traceability is the property of the result of a measurement not an instrument or laboratory calibration report. ] 

The meteorological community has been at the forefront in contributing to ‘Big Data’ initially through its rapid take up of space and surface-based remote sensing, and now is actively pursuing 3rd party data sources and crowd sourcing. The volumes are increasing exponentially and have a velocity (speed and direction) unheard of in the past, ultimately providing opportunities for greater insight into the nature of environmental phenomena in increasingly small scales in space and time. However, the down sides are inconsistency in the information content, and particularly how they impact the data quality on information extraction. Perhaps, the most significant issue for the environmental measurement community is to use belief and assumptions rather than understanding and knowledge, largely because the data are loosely related to meta data that provides only a partial description of the measurand, leading to an increase in false conclusions. A mitigation of the risk in some cases can be provided by making sure all the requirements for traceability accompany what was in the past a single datum (e.g. a relative humidity value in a SYNOP message). However, in doing so would in turn expand the volume of data for the most basic of quantities by a factor of three as traceability mandates including uncertainty and degrees of freedom.
The language and integration
Given the focus on integration in WIGOS, does the distribution of activities on measurement standardization and guidance through a number of Commissions and associated agencies make sense for the future? While the CIMO Guide provides a focal point on measurement characteristics and methods, the large number of Commissions tends to lead to well-intentioned duplication and may not be efficiently using the available expertize. Furthermore, linkages between Commissions may not be as effective for communicating user requirements, as each Commission has developed its own vocabulary on processes for measurement. Integration in WIGOS cannot succeed unless all the relevant communities use the same vocabulary with the same semantic intent, and can communicate effectively with the innovators, industry and users. It is of little value, if Commissions’ processes of measurement are translated by the CIMO Editorial Board into the international recognized standard vocabulary that remains outside the comprehension of the source community (e.g. is it accuracy or uncertainty?). Hence in continuing the implementation of WIGOS there is considerable work to do in standardization of the language of measurement.



Strategic elements
The key strategic elements to achieve the Mission and Vision are elaborated in the following paragraphs taking as examples CIMO activities.

(a) Collaborate effectively with users and providers of measurements
The current method of providing focal points for communication and collaboration  between the Commissions and Programmes will continue.
The value of TECO and METEOREX/MetExpo in providing a venue to initiate, promote and disseminate methods of measurement has been demonstrated on a number of occasions and must be continued, as well as the partnership with HMEI.
The value in the collaboration with BIPM and associated NMIs has been proven in the last four years and demonstrated at CIMO TECO 2016, and hence the strengthening of the collaboration must be pursued.
The past ECV focus of the CIMO Guide must be re-examined and other user requirements incorporated that enable a user to determine what type of measurement processes are required to achieve a fit-for-purpose result; for example, incorporating aviation requirements and also applications that will achieve fit-for-purpose results from 3rd party and crowd sourced data. These activities would be included in a significant revision of the Annex 1.E in the CIMO Guide, Part I, Chapter 1.
While there is now a significant volume of the CIMO Guide on space-based (satellite) measurements there have been limited advances in integrating satellite and surface-based data to produce new measurements. In particular the bi-directional utility of downward and upward looking microwave radiometers needs to be investigated as there have been significant advances in surface-based microwave technology.

(b) Develop and promote the implementation of recognized measurement practices
The continuation of intercomparisons is essential to address world-wide operational traceability, like the regular 5-yearly IPCs, and to improve knowledge of the components of uncertainty in the process of measurement (e.g. SPICE, screen, ceilometer and radiosonde intercomparisons). Also essential for the sustainment of quality management are the interlaboratory comparisons and training courses for continuing to develop an understanding of the fundamental aspects of good metrology and measurement practise, and they are essential in developing a common vocabulary across measurement disciplines. Promotion of these essential activities needs to be communicated to the highest levels within Member organizations.
Regardless of whether the existing technical commission structures remain or not it is essential that the principles and practices of standardization are promoted by effective liaison, and where required co-development of standards with partner global agencies (ISO, BIPM).
The most recent CIMO TECOs have shown their value in both promoting good measurement practices and introducing new methods for active discussion and dissemination within the measurement community. There is extra benefit from a CIMO TECO when there is participation from other measurement communities (e.g. surface meteorology, air chemistry, marine, hydrology and space weather) as new technologies, both instrumental and algorithmic, become visible, and interaction can be direct and immediate. As an example, exploring synergies between the radar and space weather communities should be advanced. Hence any future TECO for the WIGOS measurement community must allow for diversity in measurement output, all the while promoting traceability in any new or merged measurement stream.
The provision of competencies for the processes of measurement must continue. While the focus in the past, with good outcomes, has been to provide a competency framework at developing levels of NHMS. The focus in the future should insist on a basic level of understanding of what makes a measurement fit-for-purpose and what is required to sustain operations and outputs.
An understanding of the fundamentals of measurement must be imparted to senior leaders in NMHS. The dynamic nature of position rotation in NMHS can lead to incorrect decision making by the use of belief or assumptions rather than being based on a knowledge of measurement fundamentals.

(c) Develop, and provide effective standards and guidance material
The CIMO Guide and other WIGOS documentation are dynamic documents that need to be updated as knowledge improves. IOM reports (or their equivalent) are an effective way to document investigations, technical findings and new methods of measurements, must remain an integral part of the WIGOS measurement community’s outputs, and in particular, documents that delineate the transition from research to operations for products based on new measurements.
The liaison with BIPM and collaboration with ISO are fundamental pathways to the development of standards and guidance materials and it is essential that collaboration pathways are utilised effectively and strengthen where needed.
As in strategic element (a), the Annex 1.E of the Part I, Chapter 1 of the regular revision of the CIMO Guide (or its equivalent) is a key to access existing and new standards and guidance.
The impact of the future updates to the JCGM 100: Evaluation of measurement data - Guide to the Expression of Uncertainty of Measurement (so called ISO GUM) is of particular concern as the methodology of calculating measurement uncertainties moves from the calculus of variances to a Bayesian probability distribution framework. The environmental measurement community has significantly benefited, including financially, from the introduction of ISO GUM as a key component of good measurement practice. Specific guidance material needs urgently to be developed to ensure that these benefits are not only secured but even enhanced, in spite of the perceived complexities of the new approach for computing measurement uncertainties.
The work of the Regional Instrument Centres, both of the atmospheric and marine variants, must continue as should increasing the collaboration on the propagation of traceability with the atmospheric chemistry calibration centres. While likely to be difficult, if a suitable measurement culture exists, the role of the Regional Instrument Centres and their client base should be expanded to include active and passive remote sensing measurements when methods of traceability to SI become available for those measurement types.
Continuing to link an operational measurement to a physical or chemical definition of a quantity needs to continue. For example: one phenomena in particular, clouds, has proven to be difficult; determining  physical definitions of cloud base height, cloud amount and type has been  started recently to come up with definition to allow traceability and this must be progressed. Similarly, the standards associated with soil moisture and evaporation will need to be developed and propagated.
The positive impact of effective guidance material on the importance of the processes of measurement and supporting infrastructure cannot be underestimated, as shown by the recent initiative of MeteoSwiss on the importance of intercomparisons using the recent International Pyrheliometer Comparison. More visual, concise and to the point material needs to be developed and distributed widely within NMHSs and environmental agencies that are, or will be, providers of 3rd party data. The effectiveness of social media and web-based portals can also assist in providing information to the myriad of potential providers of crowd sourced data.

(d)  Provide guidance for the implementation of new measurement technology
Testbeds, Lead Centres, expert teams and Regional Instrument Centres will continue to play a crucial role in transitioning new science to operations. Intercomparisons’ primary role has been to provide traceability but they also play a role in introduction of new science and methods on the pathway to operation, and should continue to be used, particularly for the rapidly advancing detector science and engineering used in in situ methods, as well as, passive and active remote sensing.
Measurement community TECO-like fora must continue to be a venue that enables visibility of the new science to be considered for operations. The most recent candidates are: use of infrared all-sky imagery combined with ceilometers to provide cloud height, amount and vertical distribution based on physical processes (e.g. radiative transfer), and use of microwave transmissions for communications being used to derive rainfall.
Alternate approaches to increasing the value of new technologies must also be evaluated, including inviting external experts to examine the potential measurement methods for operational use. Benefits can also be expected from a melding in a measurement sense, for example from melding space and surface-based remote streams.
Linkages between WMO agencies and partners that focus on the science behind environmental physical and chemical processes must continue and be strengthened to ensure innovative methods of measurement and associated quantities are developed, and the resultant environmental intelligence can be introduced with confidence by operational service areas. To achieve this the likely attendees of measurement TECO must be expanded further.

(e)  Identify and characterize the potential of emerging measurements
When a new or alternative process of measurement is available, to ensure that its potential integration into the future environmental information chain is effective and efficient, the measurand must be critically assessed to determine if it is a traceable quantity, and at what organizational infrastructure cost is required to be fit for purpose for known applications.
If an emerging measurement technology is not traceable then the user community must be made aware. While the resultant data are of significant value, the risks associated with their use must be available for consideration. IOM reports (or their equivalent) and specific reports are ideal vehicles for dissemination to the measurement community, but meta data databases like OSCAR, and short reference publications and handouts need to be developed. Alternative methods to publish measurement knowledge include sponsoring workshops on emerging technologies for operational use and the invitation of an external experts, from a parallel science stream or the NMI community, to provide a relevant perspective.
Once these emerging technologies are used in operations, the character of the measurements must be added to the CIMO Guide as a matter of cause. Other dissemination vehicles include their promotion through innovative award schemes like the Prof. Dr Vihlo Vaisala Awards, outreach documentation of the Testbeds and Lead Centres, as well as measurement community TECO.
________________
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[bookmark: Annex4_NewStructure]A proposed new structure of CIMO 
(an outcome of the CIMO-MG strategic planning meeting,  Geneva, June 2017)

Facilitator A         Facilitator B         Facilitator C         Facilitator D         Facilitator E


Facilitator A

Facilitator A

CIMO Management Group
President
Vice-president
ET – Remote Sensing Technologies
ET – In Situ Technologies
CIMO Editorial Board
ET – Capacity Development
ET – Metrology
TT – Siting Classification
TT – Education on Measurement ion
TT – Future Intercompa-risons
TT – Table 1.E of CIMO Guide
TT – Transition to new structure
IPET – Radiation & Atmospheric Composition   (CIMO – GAW)
IPET – Aircraft–Based Observations   (CBS – CIMO)
IPET – Operational Weather      Radars          (CIMO – CBS)
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_________________ 
[bookmark: Annex3_AdhocTeamMeasurement]Planning to Sustain Measurement Community Activities 
through the
Reorganization of Commissions and Programmes Process

Why
That AND why now 
Ad hoc -> WIGOS


Aim

Provide a mechanism to ensure the measurement activities in the Commissions and Programmes are sustained during the planning and commissioning of any transformation of the Commissions and Programmes.

Outcomes

A joint working party is established, with a measurement community representative from each participating Commission and Programme, that will report to the PTC.
All measurement activities in action or planned over the next 4 years are recorded in one document and available to the EC in early 2018.
All measurement activities active or planned at the time of the transformation are available for the new organizational management.
Synergies and efficiencies are identified.
Collaborative measurement activities are initiated between current Commissions and Programmes by the end of 2018.

Plan

1 CIMO Initiate a Commission and Programme wide assessment of the measurement community activities that will report to the PTC through Pres CIMO.
2 Pres through PTC initiates a call for the establishment of a joint working party to sustain the measurement community activities in the event of a reorganization of the commissions and Programmes that include a measurement community. 
3 Pres CIMO suggests that this working party membership be incorporated into the work plans for all commissions at the start of their next sessions (if not before).
4 The CIMO VP is the CIMO representative on the working party.
5 Key messages:
1.  Ensure sustainment of the measurement activities in the current commissions.
2. Identify synergies and risks
3. See where collaboration can increase the effectiveness of the effort. 

Working party role:

A. For each Commission and Programme provide guidance material that :
1. Lists current measurement community activities.
2. Identifies the processes used to initiate and enact measurement activities.
3. Identifies the vocabulary differences.
4. Identifies any activities that could be interpreted as duplication.
5. Identifies any opportunities and challenges resulting from any reorganization proposal.

B. Report to Pres CIMO every 3 months at a minimum.
________________
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