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GENERAL SUMMARY OF THE WORK OF THE SESSION

1. The president of the Commission for Instruments and Methods of Observation (CIMO),
Professor B. Calpini, opened the seventeenth session of CIMO on 12 October 2018 at 9.30 a.m.
in Amsterdam, the Netherlands.
2. The Permanent Representative of the Netherlands with WMO, Mr Gerard van der
Steenhoven, welcomed all the participants to Amsterdam. He recognized the immense value to
our society of instruments and methods of observation and the related data. He indicated that
several meteorological phenomena had been in the news headlines every day in the past week.
This was a sign of the importance of meteorology to our society. He stressed that producing
appropriate forecasts and warnings for society could not be done without standardization and
that CIMO was extremely valuable as, through its standardization activities, it enabled us to
speak the same language. Finally, he noted that, everyone was becoming a data provider,
through the sensors in cars, phones, and so on. Dealing with the new data would represent a
serious challenge for the meteorological community.
3. The WMO Assistant Secretary-General, Mr Wenjian Zhang, welcomed the participants. He
noted that the technical conference that was held prior to the session had attracted a large
audience and had included high-quality presentations. He thanked the CIMO community for the
great achievements that had been shared during the technical conference. He recalled some of
the major achievements of the Commission in the intersessional period. He thanked the
president for his visionary leadership of the Commission, for his strong involvement in the
development of the Observing Systems Capability Analysis and Review Tool (OSCAR) and for the
large investment provided by MeteoSwiss to support OSCAR. He encouraged all the participants
to populate the database to ensure that their observing systems were correctly represented
in it.
4.

The agenda of the session is provided in Appendix 1.

5. The session adopted 9 resolutions (given in Appendix 2), 36 decisions (given in Appendix 3)
and 13 recommendations (given in Appendix 4).
6. The Commission elected Mr Bruce Forgan (Australia) as president and Mr Bruce Hartley
(New Zealand) as vice-president.
7. The list of participants is given in Appendix 5. Out of a total of 97 participants, 13 (13%)
were women.
8. The Commission decided that its eighteenth session would be held in 2022, unless the
WMO reform of technical commissions occurred first. The next CIMO technical conference
(TECO) is tentatively planned to be held in Paris in September 2020.
9.

The seventeenth session of CIMO closed at 11.30 a.m. on 16 October 2018.
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1.	

ORGANIZATION OF THE SESSION
1.1 Opening of the session
1.2 Consideration of the report on credentials
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1.4 Establishment of committees
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3.	
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4.	
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8.	
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APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION
Resolution 1 (CIMO-17)
Governance and traceability of atmospheric longwave irradiance
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Recommendation 1 (CIMO-XIII) – Establishment of a World Infrared Radiometer Calibration
Centre, creating the World Infrared Radiometer Calibration Centre at the PhysikalishMeteorologisches Observatorium Davos (PMOD),

(2)

Recommendation 7 (CIMO-XIV) – WRC infrared radiometry section, inviting PMOD to
establish the World Standard Group of Pyrgeometers to serve as a reference standard for
the calibration of pyrgeometers,

(3)

Resolution 1 (CIMO-XI) – Evaluation of calibration factors resulting from International
Pyrheliometer Comparisons, that established a governance framework to oversee
the World Standard Group (WSG) that serves as a reference for the calibration of
pyrheliometers,

Considering the positive nature of the experience with the governance of the WSG to ensure
its stability and the traceability of pyrheliometers to the World Radiometric Reference,
Concerned by the impact that the failure of one or more instruments of the World Infrared
Standard Group (WISG) would have on the traceability of atmospheric longwave irradiance
measurements,
Satisfied that PMOD has applied a quality system according to ISO/IEC 17025 for pyrgeometer
calibration activities,
Decides to establish a governance framework for WISG and its traceability to the International
Standard of Units (SI), as provided in the annex to the present resolution;
Requests its president to designate experts needed to contribute to the governance
framework;
Requests its Management Group to make arrangements to update the Guide to Instruments
and Methods of Observation (WMO-No. 8) to properly reflect the governance framework for the
WISG and its traceability to the SI;
Urges Members to contribute to the independent verifications of the traceability of
hemispherical atmospheric longwave irradiance measurements to the SI by development of new
blackbodies, as appropriate.
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Annex to Resolution 1 (CIMO-17)
Governance and traceability of atmospheric longwave irradiance
According to its Terms of Reference, in response to the requirement for standardization of
atmospheric longwave radiation measurements, the Commission for Instruments and Methods
of Observation (CIMO) decides to establish a governance framework for the World Infrared
Standard Group (WISG).
The Governance framework comprises an advisory group of at least, five experts in atmospheric
longwave radiation measurements, appointed by the president of CIMO for each International
Pyrgeometer Comparison, preferably from among the participants in the comparison.
The comparison’s leader, appointed by PMOD, will be invited to participate in the group’s
meeting.
The tasks of the advisory group are, but not limited to:
(a)

To review the status and stability of the WISG, and evaluate its role as operational
reference standard for providing a stable longwave reference, based on the analysis
provided by PMOD/WRC;

(b)

To recommend the updating of the calibration factors and changes to the WISG, if
necessary;

(c)

To ensure the supervision of the International Pyrgeometer Comparison, scheduled to take
place every five years in conjunction with the International Pyrheliometer Comparison;

(d)

To review progress in and provide advice on maintaining and improving traceability to the
SI through the International Pyrgeometer Comparison;

(e)

To report their findings and recommendations to the CIMO Management Group.

Resolution 2 (CIMO-17)
Establishment of a new Commission for Instruments and Methods of Observation
Disaster Risk Reduction Focal Point
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling Decision 3 (EC-70) – Further implementation of the WMO Disaster Risk Reduction
Roadmap,
Recalling further Decision 3 (EC-68) – WMO Disaster Risk Reduction governance, userinterface mechanisms and Disaster Risk Reduction Roadmap,
Noting opportunities for the Commission to benefit from engaging in user-driven disaster risk
reduction (DRR) projects and activities that could lead to a better understanding of the needs
and requirements for observing networks and instrumentation to support critical DRR areas
such as multi-hazard early warning systems (MHEWS),
Noting further that the Commission could contribute significantly to the development of
guidelines, recommended practices and standards on durability, resistance and resilience of
observation instruments to various natural hazards,
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Decides to establish a new focal point for the WMO DRR Programme who will serve as the
Commission for Instruments and Methods of Observation (CIMO) representative on the DRR
Focal Points of WMO Regional Associations, Technical Commissions and Technical Programmes
(DRR FP RA-TC-TP) group with the terms of reference provided in the annex to the present
resolution;
Requests the president of CIMO to nominate a new expert to be the CIMO DRR focal point.

Annex to Resolution 2 (CIMO-17)
Terms of reference of the Commission for Instruments and Methods of Observation
Focal Point for Disaster Risk Reduction
The CIMO Focal Point on Disaster Risk Reduction shall be responsible for the following:
1.

Review, on a regular basis, CIMO Expert teams activities and inter-commission programme
activities and identify those relevant to be supported by CIMO for the implementation of
the WMO DRR Road Map;

2.

Participate in relevant DRR meetings, recommend priorities of action, and develop
specific tasks and associated deliverables for leveraging relevant activities to support
the implementation of the WMO DRR Road Map. Submit these recommendations for
consideration and approval by the CIMO Management Group;

3.

Advise the CIMO MG on development of DRR programme and requirements for support by
CIMO.

Resolution 3 (CIMO-17)
Coordination of the WMO Global Campus Initiative with the Commission for
Instruments and Methods of Observation activities
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling Resolution 53 (Cg-17) – WMO Global Campus feasibility study,
Noting the report on the WMO Global Campus,
Noting further the need for continued implementation of the WMO Global Campus, as it
significantly advances the capabilities of the Education and Training Programme,
Considering the need to promote viable approaches to reduce the cost of providing WMO
education and training activities while increasing opportunities,
Decides to coordinate with the WMO Global Campus Initiative by:
(1)

Developing and sharing existing and future education and training opportunities and
resources in collaboration with WMO;

(2)

Contributing to the WMO Global Campus calendar and library, especially in priority areas;
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(3)

Promoting resource mobilization to produce open educational materials that can be shared
through WMO Global Campus mechanisms;

(4)

Ensuring connection between relevant Commission for Instruments and Methods of
Observation (CIMO) outreach materials and websites promoting the WMO Global Campus;

(5) Developing frameworks and partnerships for collaborative projects, to share resources
across institutions and to encourage more open education practices;
Requests the Secretary-General to take the elements highlighted above into account in the
coordination of Secretariat programme activities on the WMO Global Campus Initiative.

Resolution 4 (CIMO-17)
Commission for Instruments and Methods of Observation contribution to the
pre-operational phase of the Global Cryosphere Watch
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling Resolution 29 (EC-70) – Global Cryosphere Watch Surface Observing Network,
Recalling further Recommendation 17 (EC-70) – Preoperational phase of the Global
Cryosphere Watch,
Acknowledging the engagement of Global Cryosphere Watch (GCW) experts in the
organization and preparation of the results of the WMO Solid Precipitation Intercomparison
Experiment (SPICE),
Welcoming the collaboration between CIMO and GCW that resulted in new guidance material
on the measurement of cryospheric variables, which is proposed to be included in the Guide to
Instruments and Methods of Observation (WMO-No. 8),
Decides to establish a focal point for GCW with the terms of reference provided in the annex to
the present resolution;
Requests the Management Group:
(1)

To collaborate with GCW in supporting Members, as appropriate, regarding the further
development and implementation of the GCW Surface Observing Network;

(2)

To ensure the engagement of GCW in the preparation of a workplan for following up on
the recommendations of the final report of SPICE, in particular those focusing on the
availability, quality management and use of solid precipitation and snow observations, data
and products, and on updating the relevant guides for best practice.
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Annex to Resolution 4 (CIMO-17)
Terms of reference of the Commission for Instruments and Methods of
Observation Focal Point for the Global Cryosphere Watch
The CIMO Focal Point for the Global Cryosphere Watch (GCW) shall be responsible for the
following:
1.

To liaise with GCW on issues related to instruments and methods of observation
standardization, maintenance, and operation;

2.

To provide guidance to the Commission on issues related to polar and high mountain
observations;

3.

To identify experts that would have the appropriate background to contribute to relevant
GCW activities;

4.

To submit reports in accordance with the requirements of the CIMO Management Group;

5.

To represent CIMO in the Global Cryosphere Watch Steering Group.

Resolution 5 (CIMO-17)
Vision for the future of environmental measurements
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling Resolution 1 (CIMO-XV) – Vision statement of the Commission for Instruments and
Methods of Observation,
Noting:
(1)

The need to be more agile, innovative and informative in response to new challenges that
arise from the rapid development of new measuring techniques and technologies,

(2)

The fact that most WMO Members are expanding their meteorological observations from
the traditional fields of weather, climate and water to other geophysical and environmental
fields,

(3)

The necessity to motivate and engage younger experts, especially women, to participate in
the activities of the Commission,

(4)

The ultimate need to ensure continuity of international standardization, traceability,
compatibility and sustainability of measurements of meteorological, climatological,
hydrological, marine and other related geophysical and environmental variables, regardless
of the future WMO constituent body structure,

Noting with satisfaction that the CIMO Management Group took an agnostic approach to
how the vision can be implemented structurally and has developed the vision with a view
towards enhancing collaboration and cooperation and promoting the role of measurements, thus
addressing the new challenges,
Recognizing that the vision is in agreement with the draft Vision for WIGOS in 2040 and the
WMO Strategic Plan 2020–2023, which were recommended by the WMO Executive Council at
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its seventieth session through its Recommendation 6 (EC-70) – Vision for the WMO Integrated
Global Observing System in 2040 and Recommendation 20 (EC‑70) – WMO Strategic Plan,
respectively,
Decides to adopt the vision statement as provided in the annex to the present resolution.
Note:

This resolution replaces Resolution 1 (CIMO-XV), which is no longer in force.

Annex to Resolution 5 (CIMO-17)
Vision for the future of environmental measurements
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.
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Resolution 6 (CIMO-17)
Working structure of the Commission for Instruments and Methods of Observation
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Resolution 1 (CIMO-16) – Working structure of the Commission for Instruments and
Methods of Observation,

(2)

Decision 35 (EC-68) – Inter-programme Expert Team on Operational Weather Radars,

(3)

Decision 37 (EC-70) – Inter-programme Expert Team on Aircraft-based Observing Systems,

Noting:
(1)

The progress made in the development of the WMO Integrated Global Observing System
(WIGOS), the Global Framework for Climate Services (GFCS) and the Global Cryosphere
Watch (GCW),

(2)

That the working structure adopted by the Commission at its sixteenth session had proved
quite effective, though the Open Programme Area Group tier of the working structure
appeared to have added little value to the structure of the Commission,

Considering the need:
(1)

To provide a greater opportunity for experts to work in highly focused teams on important
specific technical problems,

(2)

To enhance participation of experts from developing countries in the work of the
Commission,

(3)

To enhance participation of women in the work of the Commission,

(4)

To strengthen the development of standards for instruments and methods of observation,
including relevant quality control processes, to meet the requirements of WMO
programmes,

(5) To strengthen the update of existing, and the development of new guidance material for
Members regarding instruments and methods of observation, taking into account emerging
instruments and technologies that can be used operationally in observing networks, in
particular for the attention of developing countries,
(6)

To further promote and advise on traceability assurance to the International System of
Units (SI),

(7) To strengthen collaboration with regional associations on matters of joint interest, such as
Regional Instrument Centres,
(8)

To build and maintain effective links with other technical commissions and relevant
instrument manufacturers,

(9)

To ensure appropriate flow of technical information concerning the activities of the
Commission to all Members,

(10) To have a working structure that is adapted to meet the expectations of WMO priority
activities and flexible enough to be further developed as additional needs emerge,
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(11) To ensure that the Commission is well-positioned for its work to transition seamlessly
into any new technical commission structure after the Eighteenth session of the World
Meteorological Congress,
Decides:
(1)

To modify its working structure to that given in Annex 1 to the present resolution;

(2)

To establish and activate expert teams, task teams and theme leaders as listed, and with
the terms of reference, as provided in Annex 2 to the present resolution;

(3)

To appoint chairs and vice-chairs of those expert teams, task teams and theme leaders, as
listed in Annex 3 to the present resolution;

Requests the Commission for Instruments and Methods of Observation (CIMO) Management
Group to actively contribute to the implementation of the WMO Constituent Bodies Reform
Transition Plan adopted through Resolution 36 (EC-70) – WMO Constituent Bodies Reform
Transition Plan and Communication Strategy that will, subject to consideration by the Eighteenth
World Meteorological Congress in 2019, result in a restructuring of the technical commissions
and thereby ensure the continuation of important CIMO activities in the new constituent body
structure;
Invites the presidents of the regional associations to liaise with the CIMO Management Group
on regional aspects of the instruments and methods of observations programme;
Urges the presidents of technical commissions to ensure coordination with the Commission
regarding scientific and technological issues related to matters concerning instruments and
methods of observation and to designate liaison experts to support the CIMO Management
Group, as appropriate;
Authorizes the president, with assistance from the CIMO Management Group, to modify the
structure and to establish, during the intersessional period, expert teams, task teams and
theme leaders for areas additional to those agreed by the Commission, if a demand arises;
Requests the president, with assistance from the CIMO Management Group, to keep the
impact and effectiveness of the new working structure under review and to make adaptations in
case of need;
Invites the Secretary-General to provide support, within available resources, to the new
CIMO structure to facilitate the participation of the Commission’s experts in the work of the
Commission.
Note:

This resolution replaces Resolution 1 (CIMO-16), which is no longer in force.

Annex 1 to Resolution 6 (CIMO-17)
Working structure of the Commission for Instruments and Methods of Observation
1. The working structure of the Commission will comprise a system of task-focused expert
teams and task teams, complemented by suitable mechanisms to involve and inform all
Commission members in the process. Those teams will be as follows:
•

Expert Team on Surface Measurements;

•

Expert Team on Upper-air Measurements;

•

Expert Team on Metrology;
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•

Expert Team on Capacity Development and Outreach;

•

CIMO Editorial Board;

•

Inter-programme Expert Team on Operational Weather Radars;
(joint CIMO-CBS team, governed by CIMO in consultation with CBS)

•

Inter-programme Expert Team on Aircraft-based Observations;
(joint CBS-CIMO team, governed by CBS in consultation with CIMO)

•

Task Team on Radiation References;

•

Task Team on Classification Schemes;

•

Task Team on Overall Measurement Uncertainties;

•

Task Team on Transition to Automation;

•

Task Team on Upper-air Intercomparison;

•

Theme Leader on Radiosonde Performance Monitoring.

11

2. The chairs and vice-chairs of the expert teams, task teams, and the theme leader, are
regularly consulted and informed through suitable means of communication, from the president
of the Commission and coordinators.
CIMO Management Group
3. The CIMO Management Group (CIMO MG) shall consist of the president, vice-president
and the minimum number of coordinators required to coordinate activities of the Commission’s
internal structure bodies and to ensure appropriate communication with other technical
commissions and all WMO regional associations and other relevant WMO activities. It should
not normally exceed eight members in total. CIMO MG has a strong, active and pivotal role
in guiding and managing the activities of the Commission between sessions. It is responsible
for coordinating the work programme and work of the expert teams and task teams, for
providing guidance to the Chairs of the expert teams and task teams on the tasks to be carried
out, for strategic planning issues, for the evaluation of the progress achieved in the agreed
work programmes and for related necessary adjustments to the working structure in the
intersessional period. CIMO MG should preferably meet at least twice during the intersessional
period. The Commission, by means of a resolution, decides the terms of reference for CIMO MG.
The reports of CIMO MG meetings will be accessible through the WMO/IMOP website.
4.

CIMO MG must be fully committed to its management responsibilities. It should:

(a)

Focus on user requirements;

(b)

Monitor and make adjustments as required to the terms of references of the expert teams
and task teams;

(c)

Coordinate the specific tasks and schedules resulting from the work of the specific expert
teams, task teams and theme leader;

(d)

Regularly liaise with chairs of the expert teams, task teams and theme leader regarding
progress against assigned tasks;

(e)

Set standards for the documentation/reporting of the Commission;

(f)

Conduct a regular management review;

(g)

Ensure appropriate coordination with other technical commissions, regional associations
and relevant WMO Programmes.
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Coordinators
5. The coordinators comprise the majority of the Management Group. They must be very
knowledgeable about the activities of the Commission and are decided on by the Commission at
a session. Each is responsible for the work programme and performance of one or more expert
teams and/or task teams, as assigned to them, based on their expertise, by the president of
the Commission. Each is also responsible for liaising between the Commission and regional
associations to ensure that the Commission and the regional associations remain well-informed
of the relevant activities, and that coordination and cooperation between them is optimized.
One of the coordinators will be appointed by the president to also serve as the CIMO Gender
Focal Point (Decision 55 (EC-70)). The president can appoint other focal points, as needed.
Expert Teams (including Inter-programme Expert Teams)
6. An expert team is comprised of subject matter experts who develop solutions to specific
scientific/technical problems or study particular subjects on which specific expert knowledge
is needed. The terms of reference of the expert teams are established by the Commission at a
session, or by the president on the recommendation of CIMO MG.
7.
The chairs and vice-chairs of the expert teams are normally designated by the Commission
at a session. When this is not possible, they will be designated by the president upon a
recommendation from the relevant coordinator(s).
8. Members of an expert team will be designated by CIMO MG upon recommendation from
the relevant coordinator(s) and the expert team chair. If this is not possible, an alternative
mechanism agreed to by the president will be invoked. Establishment and activation of the
expert teams is normally done by the Commission at a session or by its president under
guidance from CIMO MG. The coordinators, in consultation with the expert team chairs, may
invite suitable experts from other interested bodies to participate in CIMO expert teams as
required or desired.
9. The expert teams are expected to deliver their working results within a specific time
period. Work by correspondence, teleconference or meetings, as necessary, should achieve
this. The need for face-to-face meetings of expert teams will be considered by CIMO MG in
consultation with the WMO Secretariat taking due note of the nature and urgency of the task(s)
entrusted to the teams and the available funds. The reports of expert team meetings will
generally be accessible through the WMO/IMOP website.
10. Expert team Chairs may, with the approval of CIMO MG, draw upon additional experts as
required to accomplish their tasks. Expert team chairs should plan the tasks and milestones
of their teams and report regularly to CIMO MG on the progress achieved in carrying out tasks
assigned to their teams.
11. An Inter-programme expert team (IPET) is an expert team working on matters falling
under the terms of reference of more than one technical commission. They are established
to make best use of resources, aiming at avoiding possible duplications and overlap of work
between several technical commissions. They are comprised of experts having the knowledge
necessary to address the tasks relevant to the different technical commissions involved . It
will generally be formed only with the approval of the Executive Council. It will generally be
governed by only one of the technical commissions involved, but in close coordination with the
other technical commission(s) involved. Inter-programme expert teams have proven to be an
efficient mean of dealing with subject matters of primary interest to more than one technical
commission and ensure that duplication of efforts is avoided. The membership of the IPET is
established by the commission governing the IPET, but in consultation with the other technical
commissions involved.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

13

Task Teams
12. Task teams are small groups of experts that can be established to address a specific issue.
The terms of reference of the expert teams are established by the Commission at a session, or
by the president on the recommendation of CIMO MG. Task teams work like expert teams, but
are expected to be short-lived.
Theme leaders
13. Theme Leaders are individuals or pairs of individuals designated by the Commission at
a session and tasked to address a particularly important and ongoing but narrow focus area.
When this is not possible, they will be designated by the president upon a recommendation of
the CIMO MG.

Annex 2 to Resolution 6 (CIMO-17)
Terms of reference of expert teams, task teams and theme leader
Expert Team on Surface Measurements*
* Surface measurements include all surface-based measurements of conditions at the
surface (and the measurement methods and technologies involved) and representative of
the environment at a surface enclosure. This includes, but is not limited to, all ground-based
observer visual (cloud, weather, sea state, and the like) and audio (thunder) measurements, and
all in situ measurements, either manual or automated. Radiation, visibility, cloud, weather, etc.,
measurements are considered to be surface measurements. Note that all weather radar and
remote sensing external to a surface enclosure measurements are excluded: they are dealt with
by a separate team.
1. Develop specifications for instruments, observing systems, automatic measurement
techniques and manual observing methods in order to meet requirements from Members for the
measurement of surface meteorological, climatological, related geophysical and environmental
variables.
2. Develop guidance material and standards related to surface instruments and methods
of observation for inclusion in the CIMO Guide and/or as Instruments and Observing Methods
(IOM) reports. Ensure that the identification and development of standards is pursued in cooperation with other international standardization organizations, such as ISO and BIPM, where
appropriate.
3. Regularly review, and update as required, all chapters of the CIMO Guide related to surface
measurements and instrumentation and ensure consistency with other WIGOS regulatory and
guidance material.
4. Review and publish performance results and recommendations relating to state-of-the-art
operational surface instruments, their calibration and measurement methods and their required
supporting infrastructure.
5. Monitor, investigate and report on the performance of emerging surface measurement
technologies and techniques, including low cost technologies.
6. Promote developments related to instruments, automated measurement techniques and
methods of manual observation of surface conditions suitable for all Members, including the
least developed countries, in liaison with the Association of Hydro-Meteorological Equipment
Industry, National Meteorological and Hydrological Services and other relevant scientific
institutions.
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7.
Review outcomes of the Testbed(s) and/or Lead Centre(s) (TB/LC) assigned to this Expert
Team, and in collaboration with the TB/LC(s), coordinate timely inclusion of guidance material
on best practices and of training material on the WMO IMOP website, in IOM reports and/or the
CIMO Guide.
8. Review and make proposals on development of more robust instruments with greater
resilience to extreme weather and/or climate conditions, and instruments with increased
measuring range.
9. Monitor and review regional and national intercomparisons of surface instrumentation.
Ensure that relevant findings from these intercomparisons are included in updated guidance
material for the CIMO Guide.
10. Liaise effectively with the Expert Team on Capacity Development and Outreach on
developments of guidelines and training material for supporting activities relevant to the ET
Terms of Reference.
11. Propose to the relevant coordinator the establishment of Task Teams to address specific
tasks, as appropriate, and monitor Task Team work progress.
Expert Team on Upper-air Measurements*
* Upper-air measurements imply all surface-based or in-situ measurements of the conditions
above the surface and the technologies involved. This includes all surface-originating soundings,
atmospheric profiles and volume scans by passive and active remote sensing. Radar wind
profilers, lidar, radiosonde, microwave radiometers, etc. are measurement technologies
considered to be associated with upper-air measurements. However, upper-air measurements
from X, C and S band weather radars and aircraft-based measurements are excluded because
they are dealt with by two IPETs in collaboration with CBS.
1. Develop specifications for instruments, observing systems, automatic measurement
techniques and manual observing methods in order to meet requirements from Members
for the measurement of upper-air meteorological, climatological, related geophysical and
environmental variables.
2. Develop guidance material and standards related to upper-air measurements and methods
of observation for inclusion in the CIMO Guide and/or as Instruments and Observing Methods
(IOM) reports. Ensure that the identification and development of standards is pursued in cooperation with other international standardization organizations, such as ISO and BIPM, where
appropriate.
3. Regularly review, and update as required, all chapters of the CIMO Guide related to upperair measurements and instrumentation and ensure consistency with other WIGOS regulatory
and guidance material.
4. Review and publish performance results and recommendations relating to state-of-theart operational upper-air instruments, their calibration and measurement methods and their
required supporting infrastructure.
5. Monitor, investigate and report on the performance of emerging upper-air measurement
technologies and techniques, including low cost technologies.
6. Promote developments related to instruments, automated measurement techniques and
methods of manual observation of upper-air conditions suitable for all Members, including the
least developed countries, in liaison with the Association of Hydro-Meteorological Equipment
Industry, National Meteorological and Hydrological Services and other relevant scientific
institutions.
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7.
Review outcomes of the Testbed(s) and/or Lead Centre(s) (TB/LC) assigned to this Expert
Team, and in collaboration with the TB/LC(s), coordinate timely inclusion of guidance material
on best practices and of training material on the WMO IMOP website, in IOM reports and/or the
CIMO Guide.
8. Monitor and review regional and national intercomparisons of upper-air instrumentation.
Ensure that relevant findings from these intercomparisons are included in updated guidance
material in the CIMO Guide.
9. Liaise effectively with the Expert Team on Capacity Development and Outreach on
developments of guidelines and training material for supporting activities relevant to the ET
Terms of Reference.
10. Propose to the relevant coordinator the establishment of Task Teams to address specific
tasks, as appropriate, and monitor Task Team work progress.
Expert Team on Metrology
1. Develop guidance material towards implementation of the strategy for traceability
assurance, thus ensuring worldwide traceability of measurements to the International System of
Units (SI).
2. Promote further the partnership between Regional Instrument Centres (RICs) of developing
and developed countries and encourage Members to use the system of internship in RICs in the
various WMO Regions.
3. Strengthen the Quality Assurance of the RICs and Regional Radiation Centres (RRCs)
by monitoring their capabilities and providing support to their evaluations, towards their
certification and/or accreditation.
4. Promote collaboration between RICs and Regional Marine Instrument Centres (RMICs), as
well as between RICs and Regional WIGOS Centres (RWCs), as appropriate.
5. Collaborate with RICs to enhance their activities on developing training material and
holding training workshops in their Regions, in collaboration with Regional Training Centres
(RTCs), on calibration and traceability, including computation of measurement uncertainty, and
conduction of inter-laboratory comparisons.
6. Liaise effectively with the Expert Team on Capacity Development and Outreach on
developments of guidelines and training material for supporting activities relevant to the ET
Terms of Reference.
7.
Regularly review, and update as required, all chapters of the CIMO Guide relevant to the
ET working area instrumentation and ensure consistency with other WIGOS regulatory and
guidance material.
8. Propose to the relevant coordinator the establishment of Task Teams to address specific
tasks, as appropriate, and monitor Task Team work progress.
Expert Team on Capacity Development and Outreach
1. Develop training modules, in collaboration with WMO ETR and RTCs, and based on recently
updated guidance material developed by other CIMO expert teams, on priority topics of interest
to Members.
2. Develop short training modules, and outreach material, to sensitize users and managers on
the importance and challenges of measurements, and related quality issues.
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3. Develop and implement a system that will enable CIMO experts to provide rapid update
news releases to Members regarding the recent achievements/milestones in the work of the
CIMO expert teams.
4. Collaborate with CIMO expert teams and task teams to regularly gather noteworthy CIMO
news items and publish these via the selected CIMO news medium.
5. Monitor the success of the rapid update news system by surveying Members and propose
improvements, as appropriate.
6. Regularly review, and update as required, all chapters of the CIMO Guide relevant to the ET
working area.
7.
Propose to the relevant coordinator the establishment of Task Teams to address specific
tasks, as appropriate, and monitor Task Team work progress.
CIMO Editorial Board
1. Coordinate activities for the periodic updating of the Guide to Instruments and Methods of
Observation (WMO-No. 8) (CIMO Guide), in collaboration with CIMO working bodies, other WMO
technical commissions and programmes, HMEI and the WMO Secretariat, namely.
2. Monitor the contents of the CIMO Guide for material that might be progressively elevated
to the level of regulatory material.
3. Liaise with the WIGOS Editorial Board on development of a method to ensure consistency
between the WIGOS regulatory material and the CIMO Guide, and contribute to maintain this
consistency.
4. Monitor the International Cloud Atlas (ICA) – Manual on the Observation of Clouds and
Other Meteors (WMO-No. 407) website to ensure its integrity is maintained.
5. Monitor public feedback on issues/errors identified in the ICA and log these messages
for consideration during preparation of its next edition. Develop recommendations to the
Management Group on the need to develop another edition of the ICA, if appropriate.
6.

Review proposals for, and manage review and revision of, draft IOM reports.

7.

Review proposals for and advise ETs on the development of common ISO/WMO standards.

8. Contribute to the development and review of other WMO guidance and regulatory material,
as appropriate.
Inter-programme Expert Team on Operational Weather Radars
(As approved by the Sixty-eighth session of the WMO Executive Council (Annex to Decision 35
(EC-68))
Note: This joint CIMO-CBS Inter-programme Expert Team is governed and coordinated by
CIMO, in collaboration with CBS.
Within the WIGOS framework, under the governance of CIMO and the joint guidance of CIMO
and CBS, act as the WMO primary working group on operational weather radars (S, C and X
band) with responsibility to:
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1.

Develop and propose regulatory and guidance material on:

(a)

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, weather radar composites, and scanning
strategies;

(b)

Response to requirements of data users; and

(c)

Training and capacity development.
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2. Contribute to development of methods, models and formats for the international exchange
of weather radar data and metadata.
3.

Provide advice on network design.

4.

Provide guidance on radio-frequency allocation and protection.

5. Review and report on potential operational developing and emerging weather radar
research and technologies.
6. Collaborate with other international and regional organizations on relevant matters,
particularly including international standards organizations and research bodies and
associations.
7.

Collaborate with and respond to the requests of WMO constituent bodies, as appropriate.

8.

Develop and document proposals for the activities of the Inter-programme Expert Team.

9.

Report on issues, activities and progress to CIMO and CBS.

Inter-programme Expert Team on Aircraft-based Observations
(As approved by the Seventieth session of the WMO Executive Council (Annex to Decision 37
(EC-70))
Note: This joint CBS-CIMO Inter-programme Expert Team is governed and coordinated by
CBS, in collaboration with CIMO. The membership of IPET-ABO has already been established
accordingly by CBS, in consultation with CIMO. This IPET is consequently not strictly part of the
CIMO working structure, though it conduct tasks relevant to CIMO.
Within the WIGOS framework and the auspices of the WMO Aircraft-based Observations
Programme (ABO), under the governance of CBS and the joint guidance of CBS and CIMO,
act as the WMO primary working group on aircraft-based systems and observations with
responsibility to:
1. Oversee and coordinate the programmatic, scientific, and technical development and
operation of aircraft-based observing systems (including AMDAR, Mode-S, ADS and other
commercial systems), and of aircraft-based instruments and methods of observations;
2. Develop and manage the work plan and associated activities of the expert team, including
the budget for associated expenditure of the AMDAR Trust Fund in line with its Terms of
Reference;
3. Coordinate the development, scientific testing, validation and inter-comparison of existing
and new methods of observation (including humidity, turbulence and inflight icing) for aircraftbased observing systems, as well as for Unmanned Aerial Vehicles (UAVs);
4. Organize and conduct the development, maintenance and provision of technical standards
and specifications associated with aircraft-based observations according to user requirements;
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5. Collaborate with the aviation industry (for example, the airlines and IATA), relevant
international and regional organizations (for example, ICAO), on relevant matters, and oversee
the international and regional aspects of management of aircraft-based observational data;
6. Promote development and maintenance of the aircraft-based observations component of
the WIGOS Data Quality Monitoring System;
7.
Review outcomes of relevant CIMO Testbed(s) and/or Lead Centre(s), and coordinate
inclusion of guidance material in IOM reports and Guide to Instruments and Methods of
Observations (WMO-No. 8);
8. Compile and review updates and new material on aircraft-based observations and
observing systems, including in particular maintenance of relevant Regulatory and Guidance
Material, in WMO-No. 8, WMO-No. 1160, WMO-No. 1165, and WMO-No. 1200;
9. Conduct and provide support for training and outreach activities of WMO, to support the
development of aircraft-based observing systems and the use of aircraft-based observations;
10. Work in collaboration and cooperation with other teams and WMO on the above activities
as appropriate and as necessary;
11. Report on issues, activities and progress to CBS and CIMO, as well as to CAeM if required.
Task Team on Radiation References
To address implications of proposed changes to the solar and terrestrial radiation references,
by:
1. Reviewing and reporting to the CIMO MG on the recent developments of reference
instruments for solar and terrestrial radiation with regard to observed differences to references
currently in use;
2. Assessing potential impact and consequences of a change in solar/terrestrial reference
scales for stakeholders;
3. Making recommendation on requirements and timeliness for a modification of the current
references, and if required develop an implementation plan for the change (including proposing
how to deal with old data and timelines for its introduction);
4. Providing regular progress reports and a final report with recommendations to the
CIMO MG;
5.

Proposing update of the relevant parts of the CIMO Guide, as necessary.

Task Team on Classification Schemes
1. Examine available experiences on implementation of the siting classification scheme and
assess the need and, as appropriate, propose possible ways for updating the classification
scheme.
2.

Revise the siting classification scheme as required, in collaboration with ISO.

3. Develop guidance documentation and relevant outreach material for Members on
implementation of the siting classification scheme.
4. Keep under review and if appropriate refine the scheme for classification of surface
measurement quality.
5. Develop guidance and outreach material for Members on implementation of the scheme for
classification of surface measurement quality.
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Task Team on Overall Measurement Uncertainties
In accordance with guidance and recommendations of CIMO-17, resolve ambiguities within the
CIMO Guide Annex on Operational Measurement Uncertainty Requirements and Instrument
Performance and differences between this Annex and uncertainty requirements in WMO
Observing Systems Capability Analysis and Review Tool (OSCAR).
1. Review the CIMO Guide Annex on Operational Measurement Uncertainty Requirements and
Instrument Performance.
2. Revise this Annex taking into consideration the uncertainty requirements published in the
OSCAR/Requirements database, which are stated as mandatory requirements in the Manual on
WIGOS (WMO-No. 1160).
3. Liaise with the CBS IPET-OSDE on identifying variables that should be included in this
Annex (such as Essential Climate Variables (ECV) and the Essential Oceanographic Variables
(EOV).
4. Collaborate with IPET-OSDE to improve the OSCAR/Requirements database by
implementing the internationally approved definitions on measurement uncertainty, published
by BIPM.
5. Liaise with TT on Classification Schemes to ensure that there is consistency between the
required over-arching Overall Measurement Uncertainties and the two classification schemes
that represent the implementation of measurements in the real world.
6.

Propose updates of this Annex to the CIMO Editorial Board.

7.
Develop mechanisms for ensuring consistency between the Annex of the CIMO Guide and
OSCAR/Requirements database, in the future.
Task Team on Transition to Automation
1. Examine the existing guidance documentation on automation of observations, automated
data processing, automated networks and data management and develop a comprehensive list
of references that can be used as a source for preparation for transition to automation.
2. Develop strategy for automation of observations, including possible ways of its
implementation, targeting management at the level of Permanent Representatives but also at
the level of the managers of measurements infrastructure and national observing networks.
3. Develop training material, preferably e-learning courses, on implementation of the
strategy.
4.

Contribute to the update of the WMO guidance and regulatory publications, as appropriate.

Task Team on Upper-air Intercomparison
1. Revise and finalise the concept for an upper-air intercomparison campaign proposed to be
organised in 2021.
2. Decide on criteria for participation, required facilities, human and technical resources,
procedures for data acquisition, processing and analysis, and arrangement for publication of
final report and develop detailed implementation plan.
3.

Coordinate activities related to the organization of the intercomparison.

4.

Oversee conduct of the intercomparison.

5.

Evaluate the data, draft final report and arrange for its approval.
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6. Based on the outcomes of the intercomparison, develop recommendations and relevant
guidance material, including update of the CIMO guide, as appropriate.
Theme Leader on Radiosonde Performance Monitoring
1. Arrange for the production of monitoring reports on the systematic performances of
radiosonde networks in WIGOS (Radiosonde catalogue and statistics).
2.

Liaise with CBS, HMEI and Members on performance issues identified.

3.

Liaise with relevant CBS teams to resolve radiosonde coding issues.

4. Engage with the OSCAR Development Team to ensure smooth transition of all information
previously stored in the WMO Catalogue of Radiosonde Stations across to OSCAR.
5. Develop guidance material relevant to the above Terms of Reference, including proposals
for updates of/new chapters for the CIMO Guide.

Annex 3 to Resolution 6 (CIMO-17)
Designation of chairs and vice-chairs of expert teams, theme leaders and task teams
Expert Team on Surface Measurements
Chair

Yves-Alain Roulet (Switzerland)

Vice-chair

Jane Warne (Australia)

Expert Team on Upper-air Measurements
Chair

Junhong Wang (United States of America)

Vice-chair

Volker Lehmann (Germany)

Expert Team on Metrology
Chair

Drago Groselj (Slovenia)

Vice-chair

Holger Doerschel (Germany)

Expert Team on Capacity Development and Outreach
Chair

Pascal Waniha (United Republic of Tanzania)

Vice-chair

Andrew Harper (New Zealand)

CIMO Editorial Board
Chair

Stephen Cohn (United States of America)

Vice-chair

Thomas Konzelmann (Switzerland)

Inter-programme Expert Team on Operational Weather Radars
Chair

Daniel Michelson (Canada)

Vice-chair

Tom Kane (Australia)

Vice-chair

Hiroshi Yamauchi (Japan)
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Inter-programme Expert Team on Aircraft-based Observations (IPET-ABO)1
Task Team on Radiation References
Chair

Laurent Vuilleumier (Switzerland)

Vice-chair

Christian Monte (Germany, Representative of BIPM)

Task Team on Classification Schemes
Chair

Jane Warne (Australia)

Vice-chair

Mareile Wolff (Norway)

Task Team on Overall Measurement Uncertainties
Chair

Ian Dollery (Australia)

Vice-chair

Andrea Merlone (Italy, Representative of BIPM)

Task Team on Transition to Automation
Chair

Andrew Harper (New Zealand)

Vice-chair

Mike Molyneux (United Kingdom of Great Britain and Northern
Ireland)

Task Team on Upper-air Intercomparison
Chair

Ruud Dirksen (Germany)

Vice-chair

Giovanni Martucci (Switzerland)

Theme Leader on Radiosonde Performance Monitoring
Erdem Mustafa (Turkey)
Qiyun Guo (China)
1

IPET-ABO is governed and coordinated by CBS in collaboration with CIMO, so is not strictly part of the CIMO
working structure. The chairmanship of IPET-ABO has already been established by CBS in consultation with CIMO.

Resolution 7 (CIMO-17)
Commission for Instruments and Methods of Observation Management Group
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Resolution 1 (CIMO-16) – Working structure of the Commission for Instruments and
Methods of Observation,

(2)

Resolution 3 (CIMO-16) – Commission for Instruments and Methods of Observation
Management Group,

Recognizing:
(1)

That the effectiveness of the Commission depends to a large extent on the efficient
management of its activities and effective communication between sessions,
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(2)

That a management group will be required to coordinate the work of the expert teams,
to monitor and evaluate the progress achieved, to coordinate strategic planning and to
prioritize activities and, subject to the WMO technical commissions being restructured
following the Eighteenth World Meteorological Congress, to effect the transition to the new
structure in liaison with the other technical commissions, regional associations and WMO
programmes,

Recognizing further the need to strengthen cooperation and collaboration between the
Commission and the regional associations,
Noting that each member of the Management Group will be required to oversee and guide
expert teams and task teams and also to represent a different regional association to
ensure close collaboration between the Commission and the regional associations during the
intersessional period,
Decides:
(1)

To re-establish the Commission for Instruments and Methods of Observation (CIMO)
Management Group with the following terms of reference:
(a)

To advise and help the president and vice-president on all matters related to the work
of the Commission;

(b)

To assist the president in planning and coordinating the work of the Commission,
its expert teams, task teams and theme leader by setting priorities, developing and
coordinating workplans, assessing and evaluating the progress achieved and regularly
providing guidance on work and outputs;

(c)

To monitor and evaluate the implementation of the Instruments and Methods of
Observation Programme in relation to the WMO Strategic and Operating Plans and to
advise the president on appropriate actions;

(d)

To promote achievements associated with the development, operation, documentation
and standardization of instruments and methods of observation to meet user
requirements;

(e)

To ensure continuing cooperation and collaboration with partners, including United
Nations bodies, private enterprises and other international organizations;

(f)

To coordinate the activities of the Commission with respect to other technical
commissions, regional associations and WMO cross-cutting programmes;

(g)

To mobilize experts as required to enable the work of the Commission to be achieved;

(h)

To keep under review the internal structure and working methods of the Commission
and to make the necessary adjustments, including the establishment, activation
or disbanding of teams and theme leaders, and refining/elaborating their terms of
reference as necessary;

(i)

To advise the president on the designations of experts to carry out specific tasks;

(j)

To assist the president and vice-president to support the transition to a new
WMO technical commission structure and to ensure the seamless transition of the
commission’s activities into that new structure;

(k)

To keep Members informed of the activities and achieved results of the Commission;

(l)

To ensure liaison with and to provide support to the CBS Steering Group on RadioFrequency Coordination, as required;
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(2)

(3)

23

That the initial composition of the CIMO Management Group shall be as follows:
(a)

The president of the Commission (Chair);

(b)

The vice-president of the Commission;

(c)

The coordinators;

That the members of the CIMO Management Group should be those listed in the annex to
the present resolution;

Requests coordinators to actively engage with other technical commissions, regional
associations and WMO cross-cutting programmes;
Invites the other technical commissions, regional associations and WMO cross-cutting
programmes to convey any specific requests for assistance from the Commission or
requirements of the Commission via the relevant coordinator;
Allows the president to modify the composition of the CIMO Management Group for efficiency
reasons and/or to meet emerging requirements of WMO.
Note:

This resolution replaces Resolution 3 (CIMO-16), which is no longer in force.
Annex to Resolution 7 (CIMO-17)

Composition of the Commission for Instruments and Methods of Observation
Management Group
CIMO President:
Bruce Forgan (Australia)
CIMO Vice-president:
Bruce Hartley (New Zealand)
Coordinator 1:
Rabia Merrouchi (Morocco)
Coordinator 2:
Li Changxing (China)
Coordinator 3:
Mario Garcia (Argentina)
Coordinator 4:
Christine Best (Canada)
Coordinator 5:
Minna Huuskonen (Finland)
Coordinator 6:
Tilman Holfelder (Germany)
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Resolution 8 (CIMO-17)
Gender equality and empowerment of women
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling Resolution 59 (Cg-17) – Gender equality and empowerment of women, and its
annex – WMO Gender Equality Policy,
Recalling further Decision 55 (EC-70) – Implementation of WMO Gender Equality Policy and
Action Plan and Decision 77 (EC-68) – WMO Gender Action Plan,
Reaffirming the goal of achieving gender equality within WMO and gender-sensitive weather,
hydrological, climate and related environmental services that will contribute to an improved
response to the specific needs and social and economic circumstances of women and men,
Welcoming the participation of women in the work of the Commission and recognizing the high
quality of the work contributed by women to the Commission,
Observing that women continue to be underrepresented in the working structures of the
Commission and that increased female participation is required in order to meet the 30 per cent
target set by the Seventeenth World Meteorological Congress in the WMO Gender Equality
Policy (see CIMO-17/INF. 4.2(2) for more information),
Invites Members to nominate more women to become members of the CIMO Management
Group and working structures of the Commission;
Recommends that Members:
(1)

Promote strategies for encouraging youth, especially girls, to undertake studies in science,
technology, engineering and mathematics (STEM) and to pursue careers in meteorology
and its related fields;

(2)

Ensure that there are equal opportunities for the recruitment of women within National
Meteorological and Hydrological Services;

(3)

Promote women for career advancement to the highest levels within their organizations;

Decides to re-establish a gender focal point in accordance with the terms of reference provided
in the annex to the present resolution;
Requests the Management Group:
(1)

To devise strategies to increase the involvement of women in the work of the Commission;

(2)

To undertake steps to implement the WMO Gender Action Plan;

(3)

To designate one of its members to serve as the CIMO Gender Focal Point.

Note:

This resolution replaces Resolution 3 (CIMO-XIV), which is no longer in force.
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Annex to Resolution 8 (CIMO-17)
Commission for Instruments and Methods of Observation Gender Focal Point
The CIMO Gender Focal Point shall be responsible for the following:
1.

To lead action on implementation of the WMO Gender Equality Policy and Gender Action
Plan;

2.

To serve as a ‘gender custodian’ at meetings of the Commission’s structures by screening
the agenda and documentation, identifying relevant entry points for gender and diversity
aspects, and ensuring their consideration and discussion;

3.

To gather and analyse details, as required, of the role of women and men in the work of
the Commission;

4.

To liaise with the WMO Gender Focal Point and to jointly collect and disseminate
information including studies and policies on the role of women in areas relevant to the
Commission;

5.

To collaborate with focal points on gender issues in other technical commissions and WMO
structures;

6.

To explore, document and make recommendations for addressing gender equality in each
region, pertinent to the Commission;

7.

To submit reports in accordance with the requirements of the CIMO Management Group.

Resolution 9 (CIMO-17)
Review of previous resolutions and recommendations of the Commission for
Instruments and Methods of Observation
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the actions taken on the resolutions and recommendations adopted by the Commission
prior to its seventeenth session,
Considering that actions identified through previous resolutions and recommendations had
been mostly completed or were taken up as ongoing activities of the teams and groups of the
Commission,
Decides:
(1)

To keep in force Resolution 5 (CIMO-XV);

(2)

To keep in force Recommendations 1 (CIMO-XV), 5 (CIMO-XIV), 1 (CIMO-XII), 4 (CIMO-XI)
and 13 (CIMO-XI);

(3)

Not to keep in force other resolutions and recommendations adopted before its
seventeenth session.

Note:

This resolution replaces Resolution 4 (CIMO-16), which is no longer in force.

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION
Decision 1 (CIMO-17)
Organization of the session
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Having considered the provisional agenda proposed by the president of CIMO,
Approves the provisional agenda;
Approves the report of the representative of the Secretary-General on credentials in
accordance with WMO General Regulations 21 to 24;
Adopts the establishment of committees for the duration of the session as:
(1)

(2)

Coordination Committee:
Chair:

President

Members:

Secretary-General’s representative, Secretariat staff, representative
of local organizing committee;

Nomination Committee:
Chair:

Volker Kurz, Germany

Members:

Li Bai, China, Walid Ahmed, Egypt, Ercan Buyukbas, Turkey, Agnes
Kijazi, United Republic of Tanzania, Ahmed Cherifi, Morocco

Agrees to the programme of work of the session:
(1)

Working hours of the meetings: 9.30 a.m. – 12.30 p.m. and 2.30 p.m. – 5.30 p.m.;

(2)

Arrangement and allocation of agenda items for the session;

Decides to suspend General Regulation 110 for the whole duration of the session to permit
rapid processing of documents in accordance with General Regulation 3;
Decides that in conformance with General Regulation 112 summarized minutes are not
required for the session.

Decision 2 (CIMO-17)
Instrument intercomparisons and interlaboratory comparisons
The Commission for Instruments and Methods of Observation decides to encourage
Members to take the lead in organizing and conducting instruments intercomparisons and
interlaboratory comparisons, to inform the Commission about a planned event, indicating
its scope, person(s) in charge and a tentative timetable, preferably by providing a relevant
feasibility study, and after completion of the event to make the final report publicly available,
if appropriate as a publication within the Instruments and Observing Methods series. The
Commission will only take the lead for intercomparisons that are of highest interest for
Members and that require global coordination.
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Decision justification:
During CIMO-16 and after, many Members expressed their wish to
organize, or proposed to CIMO to organize, instrument intercomparisons and/or interlaboratory
comparisons, as indicated in CIMO-17/INF. 2.2(1). In this intersessional period, only a few of the
proposed events have taken place., while for many others listed in the previously mentioned INF
document, information on their status is missing.
Members willing to organize an inter(comparison) are invited to consult the guidelines and
procedures for organizing such events, available in the Volume 5, Chapter 4 of the Provisional
2018 edition of the Guide to Instruments and Methods of Observation (WMO‑No. 8). Due to
limitations in availability of human and financial resources, CIMO is in a position to lead only
global (inter)comparisons that are of the highest priority for the Members.

Decision 3 (CIMO-17)
International pyrheliometer comparison and international pyrgeometer comparison
The Commission for Instruments and Methods of Observation decides to ensure
continuation of the International Pyrheliometer Comparison (IPC) and International
Pyrgeometer Intercomparison (IPgC), together with coincident comparisons, organized
regularly, every five years, at the Physikalisch-Meteorologisches Observatorium Davos - World
Radiation Centre (PMOD/WRC). The Commission welcomed the reconfirmation by Switzerland
of its commitment to ensure a sustainable governance and management of the PMOD/WRC by
providing the necessary human and financial resources, and to support the organization of the
next IPCs and IPgCs.
Decision justification:
The International Pyrheliometer Comparisons, organized already 12
times, and the International Pyrgeometer Intercomparison, organized 2 times so far, together
with several other instrument intercomparisons that take place in parallel at Davos, represent
CIMO high priority events that enable the dissemination of the World Radiometric Reference and
the traceability assurance for short and longwave radiation measurements, and ensure regular
evaluation of World Standard Group and World Infrared Standard Group instruments. They also
contribute significantly to capacity development. Continuation of these events is essential for
ensuring high quality, traceable measurements of solar and longwave irradiance.

Decision 4 (CIMO-17)
Intercomparison of ceilometers and lidars for the detection of
aerosols and volcanic ash
The Commission for Instruments and Methods of Observation decides to invite the
Members, and in particular the experts who contributed to the preparation of a publication
(concept note) that was supposed to be later used as base for developing the feasibility study
for "Potential Future Intercomparison of ceilometers and lidars for the detection of Aerosols
and Volcanic Ash" to express their interest to complete the publication (concept note), possibly
as an Instruments and Observing Methods Report. The Commission requests its Management
Group to approach the Members and the experts and in case of interest to support them in
coordinating the completion of the publication (concept note) by December 2019. In the absence
of a clear expression of interest the Commission decides that the feasibility study will be
stopped. The Commission further requests the Management Group to take the findings of the
concept note into consideration when deciding whether or not to task a team to conduct the
feasibility study.
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Decision justification:
CIMO-16 decided to task a relevant expert team to perform a
feasibility study for an intercomparison of ceilometers and lidars for the detection aerosol and
volcanic ash. Some Members proposed to assist and/or consider hosting the intercomparison.
Immediately subsequent to CIMO-16 a task leader was appointed and an ad-hoc task team
was established to perform the feasibility study. The task team objectives were to: review
existing material; propose potential intercomparison strategies and experimental setups; and
to identify for lidar and ceilometer systems (1) the outputs pertinent for volcanic ash detection,
(2) attribution, and (3) quantification. Prior to performing the feasibility study, the task team
developed a concept note to define the boundary conditions and quality control methods for a
formal intercomparison of suitable instruments.
Significant progress took place until the end of 2016 when several factors lead the project to a
still-stand. The work on the concept note, mainly bibliographic, was almost complete, however
agreement on the conclusions and recommendations was unable to be reached. The situation
was aggravated by job function changes and unavailability of some of the key participants.

Decision 5 (CIMO-17)
Involvement of Commission for Instruments and Methods of Observation experts in
the work of the Inter-programme Expert Team on Aircraft-based Observations
The Commission for Instruments and Methods of Observation decides to requests
its Management Group to collaborate with the CBS Management Group on prioritising the
activities and establishing the work plan of the Inter-programme Expert Team on Aircraftbased Observations (IPET-ABO), thus ensuring that CIMO priorities concerning aircraft-based
observation requirements are properly addressed by IPET-ABO. The CIMO Management
Group is further requested to secure participation of experts in instruments and methods of
observation in the work of IPET-ABO and to monitor the performance of IPET-ABO together with
the CBS Management Group.
Decision justification:
The WMO Executive Council authorised the president of
the Commission for Basic Systems to establish, in consultation with the president of the
Commission for Instruments and Methods of Observation, an Inter-programme Expert Team
on Aircraft-based Observing Systems (Decision 37 (EC-70)), basically by merging CIMO Expert
Team on Aircraft-based Observations and CBS Expert Team on Aircraft-based Observing
Systems, as sufficient synergies were found between these two teams. By the decision, CBS
and CIMO were requested to collaborate in the selection of the chair and members of IPETABO and in the establishment of its work plan. Governance of IPET-ABO lies within CBS, in
collaboration with CIMO. The membership of IPET-ABO has been established accordingly by
CBS, in consultation with CIMO.

Decision 6 (CIMO-17)
Measurement quality classifications for surface observing stations on land
The Commission for Instruments and Methods of Observation noted with appreciation
the progress made to the Measurement Quality Classifications for Surface Observing Stations
on Land, which is provided in the Annex to the present decision. The Commission urges
CIMO Members who expressed their concerns with some parts of the scheme, to submit
their proposals for improvement to the Task Team on Classification Schemes, and to actively
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contribute to the work of the Task Team. The Commission requests the Task Team to improve
the document according to the inputs received. The Commission requests its president to
arrange for approval of the classification scheme by correspondence by the Commission.
The Commission authorises its President to approve inclusion of the scheme as an annex to
the Volume I, Chapter 1 of the Guide to Instruments and Methods of Observation, upon its
approval. The Commission authorizes the Secretariat to make editorial changes, if needed.
The Commission requests its Management Group to consider the development of relevant
guidance material. The Commission invites Members to implement the Measurement Quality
Classifications for Surface Observing Stations on Land as appropriate and encourages them to
share their experience with the implementation of this classification scheme in order to decide
at a later stage whether it could be promoted as a common WMO-ISO standard.
See CIMO-17/INF. 2.2(1) for more information, and CIMO-17/INF. 2.2(3) and CIMO‑17/
Doc. 2.3(3) for information on the 2018 Edition of the Guide.
Decision justification:
The Siting classification for surface observing stations on land is
a scheme that is published as a common WMO/ISO standard and enables assessment of site
representativeness for several measurands1 in order to evaluate their suitability for making
environmentally representative observations, but this scheme does not deal with quality and
sustainability of the measurements.
Instrument performance monitoring is also critical to ensure sustained quality of observations.
The Measurement Quality Classifications for Surface Observing Stations on Land is
complementary to the siting classifications, and is intended to provide a simple assessment
of instrument quality, maintenance and calibration state, leading to a further indication of the
likely quality of observational data produced at the site. The Fifteenth Session of the CIMO
Management Group has reviewed the proposed classification and the classification scheme was
further developed, according to its guidance.
1

Measurand is quantity intended to be measured (also called variable).

Annex to Decision 6 (CIMO-17)
Measurement quality classifications for surface observing stations on land
The quality of meteorological measurements from a measuring system is determined by the
instruments used, the system configuration and siting, and the definition and knowledge of the
measurand. This Annex describes a four-level scheme for classification of measurement quality
for each specified measurand.
The quality of a measurement evolves with time due to internal and external factors affecting
the measuring system. Therefore, once an instrument is selected and its performance
characteristics are known, it is necessary to perform preventive maintenance, calibration and/
or verification during operation. The information required to define an optimal maintenance,
calibration and verification regime comes from laboratory and field tests, user experience and
manufacturer’s documentation.
Annex 1.A of the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 1, (hereinafter referred to as Annex 1.A) presents the required measurement
uncertainty and the achievable measurement uncertainty, considering the state of the art in
sensors’ performance.
Measuring system uncertainty is the realisation of the Target Uncertainty of the
measurement quality classification scheme (given in Table 1 below). It encompasses the
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instrument, including embedded sensor(s), as well as the contribution of external components,
such as radiation shields/screens, mounting arms, cabinets, pressure heads, data loggers
and instrument performance changes over time (instrument drift). Each of those has inherent
uncertainties that contribute to the measuring system uncertainty.
Siting measurement uncertainty is associated with instrument exposure that is the effects
from nearby objects on the environment that the instrument is measuring (for example, trees,
walls, and fences, large areas of water or pavement).
Overall measurement uncertainty, or expanded measurement uncertainty, is the
combination of the measuring system uncertainty (given in Table 1 below) and the siting
measurement uncertainty (from WMO-No. 8, Volume I, Chapter 1, Annex 1.D), and must be
documented with a 95% level of confidence (ISO/IEC (2008) / JCGM (2008)).
It is assumed that:
(a)

The sampling rate is higher than the Nyquist frequency, and hence there is no component
of uncertainty due to under sampling; and

(b)

The response time is sufficient, and hence there is no component of uncertainty due to
insufficient response time.

When measuring systems implement a combination of sensors to derive the required
measurand, all of these need to be considered during calculation of the measuring system
uncertainty.
When writing technical specifications for purchasing equipment, it is necessary to have in
mind the overall measurement uncertainty, the achievable measurement uncertainty of the
equipment, as well as external components (such as radiation shields/screens). Requesting
the state-of-the-art uncertainty may result in high costs while still not achieving the desired
quality, because of other contributions from the measurement system. Therefore, it is highly
recommended that users be aware of the realistic system performances (with associated costs)
when issuing technical specifications. Analysis of user requirements may enable specification
of lower performances than either the required measurement uncertainty or the achievable
measurement uncertainty found in Annex 1.A. Test and intercomparison reports for instruments
are valuable sources of information for specifying and selecting an instrument. When specifying
equipment, the cost and level of maintenance, and the degree of redundancy and robustness
need to be considered. By balancing the quality and performance of the equipment with the
capital and operating cost, a users’ cost-benefit can be optimised.
To specify and document the performance characteristics of surface measurements, this Annex
defines an ongoing performance classification with associated measuring system uncertainty.
This includes the uncertainty from the instrument itself and from additional factors such as
the associated equipment, the installation, and the periodicity of preventive maintenance and
calibration or verification. This classification ranges from class A (measuring system installed
and well maintained to at least the WMO required measurement uncertainty and stated
achievable measurement uncertainty, that is Annex 1.A) to class D (no maintenance and
calibration organized, or no information available).
This classification scheme does not replace or encompass the siting classification scheme,
WMO-No. 8, Volume I, Chapter 1, Annex 1.D, but works hand in hand with it. Each measurand
at a site has its own associated class for the measurement quality classification scheme and
the siting classification scheme. The measuring system uncertainty and siting measurement
uncertainty (or classes) must both be fully characterized for each measurand to determine the
overall measurement uncertainty of data from a site.
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In a descriptive sense the four levels of the measurement quality classification scheme are:
(a)

Class A: Measurement meets the WMO required measurement uncertainty and stated
achievable measurement uncertainty, that is Annex 1.A. Maintenance and calibration are
organized to sustain this measurement uncertainty in the field and over time. For example,
the measurements at reference climatological or research stations.

(b)

Class B: Measurement has a wider uncertainty interval than class A. Maintenance and
calibration are organized to sustain this measurement uncertainty in the field and over
time. For example, the measurements at synoptic or controlled aeronautical stations.

(c)

Class C: Specifications and/or ongoing maintenance and calibration are more relaxed than
class B. For example, the measurements at well-maintained public weather stations.

(d)

Class D: Initial specifications are wider than class C or no information is available,
and quality of the data over time is not known. For example, the measurements at
crowdsourced weather stations.

Detailed descriptions with metrics defining how to achieve and maintain each performance
class are indicated in Table 1. Table 1 covers the measurands and reports the measurement
uncertainty that must be fulfilled for each class. An additional starting threshold and target
uncertainty for this starting threshold are required for the definition of the class for some
measurands. The table also gives examples of the contribution of the instrument and additional
components to the measurement uncertainty. The classification can be applied to any
measuring system. To maintain the target uncertainty over time, instruments and associate
interfaces should, at the intervals indicated below, undergo:
(a)

Calibration against a traceable standard, to SI units where these exist, which must
include at least the uncertainty of the reference and the unit under test. When calibration
is required to be performed in the laboratory, it is indicated as “in the laboratory”.
Calibration must be performed over the instrument’s full operational range in the field, at
intervals consistent with the stability of the instrument, initially as recommended by the
manufacturer and then adjusted based on user experience.

(b)

Field checks or verifications at one or several points, which are performed between
laboratory calibrations, using traceable transfer standards.

(c)

Maintenance to retain the desired measurement uncertainty. Maintenance intervals should
initially be based on manufacturers’ recommendations and then the intervals may be
adjusted based on user experience.

Maintaining the quality of measurements should include monitoring of data and engineering
status, having a robust fault reporting and response system, and an over-arching quality
system.
The measurement uncertainties in Table 1 associated with class A have their origin in
Annex 1.A. The uncertainties associated with classes B, C and D are based on experiences
shared by National Meteorological and Hydrological Services (NMHSs) and have been validated
by several WMO Expert Teams.
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Table 1: Criteria for measurement quality classification
Measurand

Air temperature
(1 minute
average)

Relative humidity
(1 minute
average)

Item

Class A

Class B

Class C

Class D

> class C or
unknown

Target Uncertainty

0.3 K

0.5 K

1.0 K

Uncertainty Example
for analogue
instrument in a
radiation shield

Sensor: 0.10 K
Drift: 0.02 (0.02)* K
Screen: 0.25 K
Logger: 0.02 K
Total: 0.3 K

Sensor: 0.30 K
Drift: 0.09 (0.03)* K
Screen: 0.35 K
Logger: 0.10 K
Total: 0.5 K

Sensor: 0.40 K
Drift: 0.25 (0.05)* K
Screen: 0.70 K
Logger: 0.20 K
Total: 0.9 K

-

Resolution

0.1 K

0.1 K

1K

-

Calibration Regime

Yearly

3 yearly

5 yearly

None or unknown

Verification Regime

6 monthly

Yearly

Yearly

None or unknown

Maintenance Regime

Yearly

Yearly

Yearly

None or unknown

Target Uncertainty

3 %RH

6 %RH

10 %RH

> class C or
unknown

Uncertainty Example
for analogue
instrument in a
radiation shield

Sensor: 1.0 %RH
Drift: 0.5 (0.5)* %RH
Screen: 2.5 %RH
Logger: 0.2 %RH
Total
3 %RH

Sensor: 5.0 %RH
Drift: 1.4 (0.7)* %RH
Screen: 1.0 %RH
Logger: 1.0 %RH
Total
6 %RH

Sensor: 8.0 %RH
Drift: 3.0 (1.0)* %RH
Screen: 2.0 %RH
Logger: 2.0 %RH
Total: 9 %RH

-

Resolution

0.1 %RH

1 %RH

1 %RH

-

Calibration Regime

Yearly

2 yearly

3 yearly

None or unknown

Verification Regime

6 monthly

Yearly

Yearly

None or unknown

Maintenance Regime

Yearly

Yearly

Yearly

None or unknown
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Measurand

Atmospheric
pressure
(1 minute
average)

Wind speed
(2 and 10 minute
average)

Item

Class A

Class B

Class C

Class D

> class C or
unknown

Target Uncertainty

0.15 hPa

0.5 hPa

1.0 hPa

Uncertainty Example
for analogue
instrument

Sensor: 0.05 hPa
Drift: 0.02 (0.02)* hPa
Vent: 0.10 hPa
Logger: 0.01 hPa
Total: 0.1 hPa

Sensor: 0.35 hPa
Drift: 0.06 (0.03)* hPa
Vent: 0.15 hPa
Logger: 0.01 hPa
Total: 0.4 hPa

Sensor: 0.80 hPa
Drift: 0.30 (0.10)* hPa
Vent: 0.20 hPa
Logger: 0.01 hPa
Total: 0.9 hPa

-

Resolution

0.1 hPa

0.1 hPa

1 hPa

-

Calibration Regime

Yearly

2 yearly

3 yearly

None or unknown

Verification Regime

6 monthly

Yearly

Yearly

None or unknown

Maintenance Regime

Yearly

Yearly

Yearly

None or unknown

Target Uncertainty

Greater of
2 % or 0.1 m/s

Greater of
10 % or 0.5 m/s

Greater of
15 % or 1.0 m/s

> class C or
unknown

Uncertainty Example
Sensor: 2 % or 0.1 m/s
for smart** ultrasonic Drift: 0.01 (0.01)* %
instrument
Logger: n/a
Total: Greater of
2 % or 0.1 m/s

Sensor: 8 % or 0.5 m/s
Drift: 2.0 (1.0)* %
Logger: n/a
Total: Greater of
9 % or 0.5 m/s

Sensor: 12 % or 1 m/s
Drift: 7.5 (1.5)* %
Logger: n/a
Total: Greater of
15 % or 1.0 m/s

-

Starting Threshold

≤ 0.1 m/s

≤ 0.5 m/s

≤ 1.0 m/s

-

Resolution

0.1 m/s

0.5 m/s

1.0 m/s

-

Calibration Regime

Yearly

2 yearly

5 yearly

None or unknown

Verification Regime

Yearly

Yearly

3 yearly

None or unknown

Maintenance Regime

Yearly

Yearly

3 yearly

None or unknown
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Measurand

Wind direction
(2 and 10 minute
average)

Liquid
precipitation
amount
(daily)

Item

Class A

Class B

Class C

Class D

> class C or
unknown

Target Uncertainty

5°

10°

15°

Starting Threshold

≤ 0.5 m/s

≤ 1.0 m/s

≤ 2.0 m/s

Uncertainty
Example for
smart** ultrasonic
instrument

Sensor: 2°
Drift: 0.1° (0.1°)*
Alignment:
3° (bias)
Logger: n/a
Total: 4°

Sensor 5°
Drift: 2.0° (1.0°)*
Alignment:
3° (bias)
Logger: n/a
Total: 7°

Sensor 10°
Drift: 7.5° (1.5°)*
Alignment:
3° (bias)
Logger: n/a
Total: 13°

-

Starting Threshold

≤ 0.1 m/s

≤ 0.5 m/s

≤ 1.0 m/s

-

Resolution

1°

1°

5°

-

Calibration Regime

Yearly

2 yearly

5 yearly

None or unknown

Verification Regime

Yearly

Yearly

3 yearly

None or unknown

Maintenance Regime

Yearly

Yearly

3 yearly

None or unknown

Target Uncertainty

Greater of
2 % or 0.1 mm

Greater of
5 % or 0.2 mm

Greater of
10 % or 0.5 mm

> class C or
unknown

Uncertainty Example
for tipping bucket
raingauge

Sensor: 1 % or 0.1 mm
Wind, etc.:
1%
Drift: 1.0 (1.0)* %
Logger: 0.1 %
Total: Greater of
2 % or 0.1 mm

Sensor: 2 % or 0.2 mm
Wind, etc.:
2%
Drift: 2.0 (1.0)* %
Logger: 0.2 %
Total: Greater of
4 % or 0.2 mm

Sensor: 4 % or 0.5 mm
Wind, etc.:
4%
Drift: 4.5 (1.5)* %
Logger: 0.2 %
Total: Greater of
8 % or 0.5 mm

-

Resolution

0.1 mm

0.2 mm

0.5 mm

-

Calibration Regime

Yearly

2 yearly

3 yearly

None or unknown

Verification Regime

Yearly

Yearly

Yearly

None or unknown

Maintenance Regime

Monthly

6 monthly

Yearly

None or unknown
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Measurand

Liquid
precipitation
intensity
(1 minute
average)

Global downward
solar radiant
exposure
(daily)

Item

Class A

Class B

Class C

Class D

Target Uncertainty

Greater of
5 % or 0.1 mm/h

Greater of
10 % or 0.5 mm/h

Greater of
15 % or 2 mm/h

> class C or
unknown

Starting Threshold

0.2 mm/h

0.5 mm/h

1.0 mm/h

Uncertainty
Example for
smart** weighing
instrument

Sensor: 2 % or 0.1 mm/h
Wind, etc.:
2%
Drift: 1.0 (1.0)* %
Logger: n/a
Total: Greater of
3 % or 0.1 mm/h

Sensor: 5 % or 0.5 mm/h
Wind, etc.:
4%
Drift: 2.0 (1.0)* %
Logger: n/a
Total: Greater of
8 % or 0.5 mm/h

Sensor: 10 % or 2 mm/h
Wind, etc.:
7%
Drift: 4.5 (1.5)* %
Logger: n/a
Total: Greater of
13 % or 2 mm/h

Starting Threshold

0.1 mm/h

0.2 mm/h

1 mm/h

Resolution

0.01 mm/h

0.1 mm/h

1 mm/h

-

Calibration Regime

Yearly

2 yearly

3 yearly

None or unknown

Verification Regime

Yearly

Yearly

Yearly

None or unknown

Maintenance Regime

Monthly

6 monthly

Yearly

None or unknown

Target Uncertainty

2%

5%

10 %

> class C or
unknown

Uncertainty Example
for analogue
instrument

Sensor: 1.5 %
Drift: 0.5 (0.5)* %
Logger: 0.1 %
Total: 2 %

Sensor: 4 %
Drift: 1.4 (0.7)* %
Logger: 1 %
Total: 5 %

Sensor: 8 %
Drift: 5.0 (1.0)* %
Logger: 1 %
Total: 10 %

-

Resolution

1 kJ/m2

10 kJ/m2

100 kJ/m2

-

Calibration Regime

Yearly

2 yearly

5 yearly

None or unknown

Verification Regime

Yearly

Yearly

Yearly

None or unknown

Maintenance Regime

Weekly

Monthly

Yearly

None or unknown

-

36

ABRIDGED FINAL REPORT OF THE SEVENTEENTH SESSION OF THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION

Measurand

Sunshine duration
(daily)

Visibility (MOR)
(1 and 10 minute
average)

Item

Class A

Class B

Class C

Class D

Target Uncertainty

Greater of
2 % or 0.1 h

Greater of
5 % or 0.5 h

Greater of
10 % or 1.0 h

> class C or
unknown

Threshold Target
Uncertainty (direct
solar irradiance)

120 Wm–2 ± 20 %

120 Wm–2 ± 30 %

120 Wm–2 ± 50 %

None or unknown

Uncertainty Example
for smart**
instrument

Sensor: 1.5 %
Drift: 0.5 (0.5)* %
Logger: n/a
Total: Greater of 2 % or 0.1 h

Sensor: 4 %
Drift: 1.4 (0.7)* %
Logger: n/a
Total: Greater of 5 % or 0.5 h

Sensor: 8 %
Drift: 3.0 (1.0)* %
Logger: n/a
Total: Greater of 10 % or 1.0
h

-

Resolution

1 second

1 minute

1 minute

-

Calibration Regime

Yearly

2 yearly

3 yearly

None or unknown

Verification Regime

Yearly

Yearly

Yearly

None or unknown

Maintenance Regime

Monthly

6 monthly

Yearly

None or unknown

Target Uncertainty

Greater of
10 % or 20 m

Greater of
20 % or 50 m

Greater of
30 % or 100 m

> class C or
unknown

Uncertainty Example
for smart**
instrument

Sensor: 7 % or 20 m
Drift: 3 (3)* %
Logger: n/a
Total: 8 % or 20 m

Sensor: 15 % or 50 m
Drift: 5 (5)* %
Logger: n/a
Total: 16 % or 50 m

Sensor: 20 % or 100 m
Drift: 10 (10)* %
Logger: n/a
Total: 22 % or 100 m

-

Resolution

1m

1m

10 m

-

Calibration Regime

Yearly

Yearly

Yearly

None or unknown

Verification Regime

Yearly

Yearly

Yearly

None or unknown

Maintenance Regime

Monthly or
on alert or error

Yearly or
on alert or error

Yearly or
on alert or error

None or unknown

* The figure in brackets represents the annual drift; the figure outside brackets represents the total drift over the Calibration Regime time.
** Smart instruments use digital processing and communications, so there is no logger signal conversion uncertainty.
Note: Classifications for other measurands from the Attachment 5.1 of the Manual on the WMO Integrated Global Observing System (WMO-No. 1160) are not yet defined, mainly due to
the lack of shared knowledge on the subject, the lack of reference or because any physical movement of the measuring probes generates large errors.
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Table definitions:
Target Uncertainty:

This is the target measuring system uncertainty for a surface
observation and includes: radiation shield/screen or other atmospheric
coupling items; sensor calibration including its expected degradation
over time; logger/weather station and interfaces including their expected
degradation over time; algorithms; and message encoding (resolution
and rounding). The Target Uncertainty does not, however, include
contributions from site exposure as these are covered by the siting
classification scheme (Annex 1.D).

Uncertainty Example: This is included to demonstrate how the measuring system uncertainty
is influenced by multiple sources of uncertainty as identified in the
definition above. The measurement uncertainty is normally determined
following ISO/IEC (2008) / JCGM (2008) taking into account all relevant
sources of uncertainty and their characteristics.
Starting Threshold:

The smallest environmental stimulus required for a sensor to produce an
output.

Resolution:

This is resolution that should be available from the measuring systems
data output.

Calibration Regime:

This is the recommended maximum interval between a full multi-point
calibration performed against internationally traceable references in an
accredited laboratory.

Verification Regime:

This is the recommended maximum interval between field verifications
performed against traceable travelling references in suitable conditions.
The first field verification should always be performed immediately when
a sensor is first installed in the field, that is, after it has been stored
and/or transported.

Maintenance Regime: This is the recommended maximum interval between inspections of the
entire measuring system to confirm correct: site exposure; radiation
shield/screen and other mechanical mounting fixtures are clean and
serviceable; instrument is clean and serviceable; and the logger/weather
station is clean and serviceable.
(Instrument) Drift:

This is the change (bias) over time between calibrations, due to changes
in metrology properties of the instrument. In the table above, figures
outside the brackets represent the total drift over the time indicated
under Calibration Regime, and those in the brackets represent the
annual change.

The maintenance, calibration and/or verification regimes are recommendations to achieve the
target uncertainties in the table. Operators of networks should monitor performance and adjust
the regimes to accommodate their different operational environments.
For class A and class B the calibration, verification and maintenance regimes should be
managed within a formal quality management framework.
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Decision 7 (CIMO-17)
Intercomparison on non-catching precipitation measuring instruments
The Commission for Instruments and Methods of Observation welcomes the proposal from
Italy and Japan to develop a feasibility study for, and conduct an intercomparison of noncatching type precipitation instruments. The Commission requests the Management Group
to examine the feasibility study and, if appropriate, endorse the proposal to undertake the
first international intercomparison of optical, visibility, present-weather and non-catching
precipitation measurement instruments.
Decision justification:
Non-catching type precipitation instruments are drawing increasing
interest due to the lower maintenance required and unattended operation capabilities, in
particular when automatic weather stations are used. They have advantages over the more
common catching-type precipitation gauges, including the possibility to provide, for example,
the drop size distribution, visibility, and present weather information. Since they do not collect
the precipitating hydrometeors, calibration and uncertainty evaluation are more difficult than
for catching type gauges (a direct comparison with an equivalent reference flow rate is not
possible), and this motivates the need for an intercomparison of available instruments in the
field.
The intercomparison will be organized jointly by the CIMO Lead Centre on Precipitation Intensity
(Italy) and the Japan Meteorological Agency, with the possible contribution of other Member
countries, in particular those maintaining a SPICE site on a long-term basis, in order to address
the solid precipitation aspects in the intercomparison. The intercomparison will be held in
2020–2021, jointly at the Vigna di Valle field test site in Italy and at the Regional Instrument
Centre Tsukuba in Japan. A feasibility study will be prepared and presented to CIMO. The two
proposing Member countries, Italy, Japan, and a selection of SPICE sites, already dispose of the
infrastructures and personnel to undertake the campaign, to collect and analyse data and to
produce a timely report.

Decision 8 (CIMO-17)
Common World Meteorological Organization–International Organization for
Standardization standard on weather radars
The Commission for Instruments and Methods of Observation decides to approve
the text of the provisional common WMO/ISO standard on Weather radars – Part 1: System
performance and operation and to include it as an annex to Volume III, Chapter 7 of the
2018 Edition of the Guide to Instruments and Methods of Observation. The Commission
authorizes the Secretariat to make editorial changes, if needed, to ensure that it will conform to
the version of the standard that will be independently published by ISO taking into account the
comments received from WMO Members, subject to their approval by IPET-OWR.
See CIMO-17/INF. 2.3(2) for more information, and CIMO-17/INF. 2.2(3) and CIMO‑17/
Doc. 2.3(3) for information on the 2018 Edition of the Guide.
Decision justification:
The draft common WMO/ISO standard on Weather radars – Part 1:
System performance and operation was developed by the ISO Technical Committee (TC) 146,
Air quality, Subcommittee (SC) 5, Meteorology, in a close collaboration with the experts of the
CIMO. Their feedback during the standard development and review process have been taken
into consideration. The CIMO Inter-programme Expert Team on Operational Weather Radars
and the CIMO Management Group support the publication of the proposed standard. The
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draft standard has been made available to all WMO Members for review on the WMO website.
Some comments and proposals for improvements were received from Members. Expression of
support to the standard were received and no objection was received. The same text will be
published by ISO as ISO 19926-1:2018(E) international standard. It should be noted that in the
context of the Working Arrangements between WMO and ISO, the word “standard” is meant as
defined by ISO/IEC Guide 2:20041. In this context, an ISO standard is a document describing
a procedure to be followed, and does not have the meaning of a WMO standard practice that
requires Members to implement it. ISO standards are voluntary, as long as they are not stated
in regulatory documents, such as the WMO Technical Regulations and Manuals. The standard
mentioned above is intended to be published in the CIMO Guide only and consequently has the
status of a practice/procedure that Members are invited to follow.
1

According to ISO/IEC Guide 2:2004 a standard is a document, established by consensus and approved by a
recognized body, that provides, for common and repeated use, rules, guidelines or characteristics for activities or
their results, aimed at the achievement of the optimum degree of order in a given context.
NOTE: Standards should be based on the consolidated results of science, technology and experience, and aimed at
the promotion of optimum community benefits.

Decision 9 CIMO-17
Strengthening the collaboration between expert teams and
testbeds and Lead Centres
The Commission for Instruments and Methods of Observation, acknowledging the
decision of its Management Group to retain all the designated CIMO Testbeds and Lead Centres,
decides to requests the Management Group to strengthen the collaboration between the
expert teams and assigned Testbeds and Lead Centres, particularly on capacity development
activities, such as development of relevant guidance material based on Testbed and Lead
Centre achievements and research results, and ensuring availability of the material as well as
the research results in WMO official languages, preferably in English, to the benefit of all WMO
Members.
Decision justification:
The CIMO Management Group reviewed the biennial reports
provided by the CIMO Testbeds and Lead Centres and found that most of the expectations
arising from the Terms of Reference had been met. Some potential improvements were
identified, particularly in the interaction between CIMO expert teams and the Testbeds and Lead
Centres assigned to them. This collaboration would be facilitated, and Members would better
benefit, if the Testbed and Lead Centre major achievements and published reports would be
available in English.

Decision 10 (CIMO-17)
WMO governance reform
The Commission for Instruments and Methods of Observation recognised that the
proposal on technical commission reform presents a valuable opportunity to increase the
efficiency and effectiveness of WMO. The Commission noted that the activities currently planned
by CIMO would be absorbed into the proposed Commission on Observations, Infrastructure
and Information Services. In light of this, the Commission gave its full support to the proposed
structure and requested its Management Group to work with the Constituent Body Reform Task
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Force to ensure that adequate sub-structures are established in the new commissions to cater
for CIMO-type activities, and to reach out to Members to ensure all Members, and their experts,
are aware of the reform and related transition plan to the new technical commission structure.
Decision justification:
Recommendation 25 (EC-70) – WMO technical commissions and
other bodies recommends to Congress to establish two commissions:
(a)

Commission for Observation, Infrastructure and Information Systems (COIIS); and

(b)

Commission for Weather, Climate, Water and Related Environmental Services and
Applications (CSA).

CIMO activities would fall in the former one.

Decision 11 (CIMO-17)
Representation of CIMO on the Intercommission Coordination Group on the
WMO Integrated Observing System
The Commission for Instruments and Methods of Observation requested the president
to ensure continued representation of CIMO as co-chair of the Intercommission Coordination
Group on the WMO Integrated Observing System (ICG-WIGOS), so as to maintain and continue
appropriate coordination, and strengthen the contributions of CIMO to WIGOS, in particular
for ensuring that effective mechanism are set up for managing WIGOS under the new WMO
governance structure, and for the further development of the Observing Systems Capability
Analysis and Review Tool (OSCAR), and of WIGOS-related guidance and regulatory material.
Decision justification:
The Executive Council, at its sixty-seventh session (2015)
adopted Resolution 8 (EC-67) on the Intercommission Coordination Group on the WMO
Integrated Observing System (ICG-WIGOS), designating the presidents of the Commission
for Basic Systems and the Commission for Instruments and Methods of Observation or their
representatives as co-chairs of ICG-WIGOS. Prof. Calpini, in his function as president of CIMO
has been co-chair of ICG-WIGOS until present, taking a leading role in the development and
implementation of the OSCAR tool.
Further collaboration with ICG-WIGOS will be needed for several aspects, including continuing
the development of OSCAR, development of WIGOS-related guidance and regulatory material,
finalization of the vision for WIGOS in 2040, and in ensuring that appropriate structures will
be established under the new technical commissions (through the WMO governance reform;
referring to Recommendation 25 (EC-70) on WMO technical commissions and other bodies, and
(ii) Recommendation 7 (EC-70) on the WIGOS in the WMO programmatic structure from 2020
onwards) to ensure that the full benefits of WIGOS can be achieved for Members.

Decision 12 (CIMO-17)
WMO Information System 2.0
The Commission for Instruments and Methods of Observation, noting Resolution 23
(EC‑70) and Decision 21 (EC-70) on the WMO Information System 2.0, requests its
Management Group through the appropriate mechanism to liaise with the Association of HydroMeteorological Equipment Industry (HMEI) and manufacturers to raise their awareness of the
importance of retaining detailed instrument and sensor specifications for future generations and

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION

41

to facilitate their registering the availability of such information in WIS. It further requests its
Management Group to participate in the development of WIS 2.0 and provide feedback from its
members to the Commission for Basic Systems on WIS 2.0 implementation.
Decision justification:
A common goal of the WIGOS vision for 2040 and the
development of WIS 2.0 is to ensure the future researchers and decision makers are
equipped with the observations, data collections and information systems necessary to make
informed decisions. In particular, variations in observed environmental elements need to
be distinguishable from variations resulting from instrument characteristics and observing
practices. WIGOS, through OSCAR, will be the source of much of the metadata behind data
collections. However, some metadata such as specific calibration and performance details are
not readily available for current instruments due to the potential misinterpretation or misuse
in marketing. The aim of this decision is to encourage instrument manufacturers to make
available through WIS information on how to obtain current and past metadata on detailed
characteristics of sensors and message format that will be needed by future generations.

Decision 13 (CIMO-17)
Collaboration with the Global Framework for Climate Services
The Commission for Instruments and Methods of Observation requests the
Management Group to promote and conduct relevant activities to address the needs expressed
by Global Framework for Climate Services for guidance on and assessment of the performance
of new and innovative methodologies and techniques.
See CIMO-17/INF. 3.2(3) for more information.
Decision justification:
Due to the increase of climate financing, various actors have been
implementing activities that promote the use of new technologies and innovative approaches
such as Global System for Mobile Communication (GSM) signal attenuation to determine rainfall,
the use of lightning detection systems as proxy for weather radars, three dimension (3D)
printers for producing instruments for observation, among others. Owing to the proliferation of
these new and innovative approaches the members of the Partner Advisory Committee (PAC) of
the Intergovernmental Board on Climate Services (IBCS) are concerned about compliance with
WMO standards for observations.

Decision 14 (CIMO-17)
Aeronautical meteorology
The Commission for Instruments and Methods of Observation decides to request the
president of the Commission to consult with the president of the Commission for Aeronautical
Meteorology (CAeM) to ensure appropriate and necessary coordination and collaboration
on meteorological instruments and methods of observation in support of international air
navigation in order to:
(1)

Improve and consolidate guidance material on meteorological observations at aerodromes
and (increasingly) in the terminal area, including in the context of automated observing
systems;
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(2)

Elaborate a mechanism that would enable periodic aviation-specific enquiries on
instruments and methods of observation to be directed to persons with the necessary level
of expertise to respond, such as focal points/experts network;

(3)

Achieve better alignment of relevant guidance material promulgated by WMO and the
International Civil Aviation Organization (ICAO) and to clarify respective responsibilities for
keeping such guidance up-to-date.

Decision justification:
The supply, by WMO Members, of high-quality meteorological
observations and reports to aviation customers is essential for safe, efficient and
environmentally responsible international air navigation worldwide.
A blend of manual, automated and combined (manual/automated hybrid) production of
aerodrome observations by those organizations responsible for meteorological service for
international air navigation currently exists.
There is a projected continued global growth of aviation which is demanding improved
meteorological quality of service to support all phases of flight – at the aerodrome, in the
terminal area and in enroute airspace. The continued scientific and technological advancement
in meteorological instruments and observing systems, and the accelerated transition from
research to operations, are key enablers to assuring the meteorological contribution to the
globally interoperable, harmonized air traffic management (ATM) system of the future.
Recent developments within the CAeM and Aeronautical Meteorology Programme of WMO
have included a 2016/2017 global survey on aeronautical meteorological service provision (see
AeM SERIES No. 1 and conference website) and a 2017 Aeronautical Meteorology Scientific
Conference (see AeM SERIES No. 2). The high-level outcomes of these developments are
presented in CIMO-17/INF. 3.2(5).
The sixteenth session of the Commission for Aeronautical Meteorology (CAeM-16) recommended
that collaboration be sustained and improved between technical commissions and programmes
responsible for scientific and technological advancement consistent with the evolving needs of
aviation users. Improved coordination and collaboration between CIMO and CAeM in respect of
the foregoing is therefore considered essential.

Decision 15 (CIMO-17)
Collaboration with the Commission for Agricultural Meteorology on
measurement practices for use in volunteer observation
network standards for simple farmer raingauges
The Commission for Instruments and Methods of Observation requests the
Management Group to strengthen the collaboration with the Commission for Agricultural
Meteorology (CAgM) towards providing adequate guidance on how to achieve fit-for-purpose
measurement for agrometeorological applications, and in particular to improve and standardize
the practices used in national volunteer observation networks such as simple farmer raingauges
and other low-cost sensors, and in assessing the performances of such instruments.
See CIMO-17/INF. 3.2(8) for more information.
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Decision justification:
This decision is based CIMO-16 recommendation (para 7.61) and
on the report by the WMO/CIMO Lead Centre “B. Castelli” on Precipitation Intensity in Italy
conducted in collaboration with CAgM.

Decision 16 (CIMO-17)
Collaboration with the Commission for Agricultural Meteorology on
standards for soil moisture measurements
The Commission for Instruments and Methods of Observation requests the
Management Group to strengthen the collaboration with the Commission for Agricultural
Meteorology (CAgM) on updating guidance material and standards for soil moisture
measurements.
See CIMO-17/INF. 3.2(8) for more information.
Decision justification:
This decision is based CIMO-16 recommendation (para 7.61) and
the work of the CAgM Expert Team on Soil Moisture Monitoring and Applications.

Decision 17 (CIMO-17)
Improved collaboration on the environmental measurements and
future infrastructure
The Commission for Instruments and Methods of Observation decides to continue, in
collaboration with the Commission for Atmospheric Sciences, developing guidance on good
practices for characterization and utilization of emerging measurement technologies, including
low-cost sensors and reference instruments, and invites Members to foster the development
of the future observing systems to address the needs of diverse applications ranging from
high resolution urban to climate applications by exploring novel observation concepts and
components. It further invites Members with advanced observational capabilities to contribute
to the development and regular assessments of new measurement technologies and systems, in
particular for the atmospheric chemical composition variables, using the full range of available
techniques and approaches.
Decision justification:
CAS statement: “Low-cost sensors for the measurement of
atmospheric composition: overview of topic and future applications” (see CIMO-17/INF. 3.2(1)
for more information) develop by the Environmental Pollution and Atmospheric Chemistry
Scientific Steering Committee on the request made by CAS-17 session.
Recommendation 3 (CAS-17) on the future infrastructures and the outcomes of the Science
Summit1 that preceded the Seventeenth Commission session.
1

https://www.nature.com/articles/d41586-017-08463-3
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Decision 18 (CIMO-17)
Guidance on urban observations
The Commission for Instruments and Methods of Observation decides to contribute to
the review of the draft Guide for Integrated Urban Weather, Environment and Climate Services
(IUWECS), in consultation with CBS, and requests its Management Group to arrange for
this review and provide feedback to CBS through the CIMO President. It further requests its
Management Group to arrange for a review and update of the CIMO Guide chapter on Urban
Observations to ensure it can be used as reference for, and is consistent with, the Guide for
IUWECS.
Decision justification:
The WMO Urban Expert Task Team (ETT) is writing the Guide for
Integrated Urban Weather, Environment and Climate Services (IUWECS). Urban observations
are a natural part of the Guide. Two experts Mr. Reinhard Spengler (Germany) and Dr. Bert
Heusinkveld (the Netherlands) were nominated by CBS and CIMO respectively for membership
in the ETT. The ETT meeting was held in Reading on 26–29 January 2018. There is the need to
provide integrated approach in WIGOS context when finalizing the Guide that is expected to be
submitted to Cg-18.

Decision 19 (CIMO-17)
Traceability to standards and access to calibration facilities
The Commission for Instruments and Methods of Observation decides to request the
Management Group to collaborate with Regional Associations towards promoting traceability of
measurements throughout the Regions and in ensuring a regular assessment of the status of
Regional Instruments Centres, especially in Regions I and III.
See CIMO-17/INF. 3.2(10) for more information.
Decision justification:
Feedback from the WMO Member experts taking part in the 3rd
Session of the CBS Expert Team on Surface Based Observations (June, 2017) highlighted the
ongoing need for improvements in the traceability of measurements and improved access
to calibration facilities, especially in RA I and RA III. Upon discussion of this perceived need
of Members CBS, at its Technical Conference in March 2018, decided to notify CIMO of
this feedback, and to invite CIMO to take further action as deemed necessary. For further
background to guide CIMO action, refer to the Expert Team on Surface Based Observations,
Third Session, 20–23 June, Geneva Switzerland, Final Report, agenda item 4.1.

Decision 20 (CIMO-17)
Utilizing the correct geoid
The Commission for Instruments and Methods of Observation decides to:
(1)

Request its Management Group to work with CBS in reviewing existing guidance and
regulatory material regarding utilising the correct geoid (World Geodetic System 1984
WGS84 and its Earth Geodetic Model (EGM96), and if necessary suggest changes;
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(2)

Urge Members to report positions using the correct geoid model when providing the
location of observing stations;

(3)

Invites CBS to consider updating the WIGOS Guide (WMO No. 1165) to take into account
the requirement of some Members to comply with national regulations regarding the use of
the correct geoid.

Decision justification:
It has long been recognised that using the correct geoid enables
upper-air profiles to be utilised effectively in NWP. The Manual on WIGOS unambiguously
(current provision 3.3.1.3) mandates the use of World Geodetic System 1984 WGS84 and
its Earth Geodetic Model (EGM96). However some location devices do not use this regulated
setting as default. GPS systems usually provide height relative to a reference ellipsoid whereas
meteorologists require values relative to the geoid (sea level), and the difference between
them is up to 100 m. There is a need for guidance/training on this point and a recommended
conversion method. For further background, refer to the Expert Team on Surface Based
Observations, Third Session, 20–23 June, Geneva Switzerland, Final Report, agenda item 5.

Decision 21 (CIMO-17)
Collaboration with the Commission for Hydrology
In view of the work being currently carried out by the Commission for Hydrology (CHy) on the
development of technical guidance and manual (Resolution 1 (CHy-XIII) Quality Management
Framework – Hydrology) , its cooperation with other standard setting institutions such as
ISO and CEN, and its promotion of innovative technologies in hydrology, the Commission
for Instruments and Methods of Observation recognized the need of reinforcing the
collaboration with CHy and decides to invite the president of CIMO to approach the president of
CHy to identify areas of common interest for closer cooperation.
Decision justification:
The Commission for Hydrology at its fifteenth session (CHy-15,
Rome, December 2016) decided to engage in the review and update of the Technical Regulations
(WMO-No. 49), Volume III and related regulatory publications relevant to its mandate and
responsibility. To this goal a Task Team of experts has been established, to review and assess
the regulatory material, establish a detailed plan for updating it, prepare a revised text of the
Technical Regulations, Volume III and consider the benefits and risks of aligning the hierarchy
and naming of CHy regulatory material with WMO general practice and terminology. Decision 13
(EC-70) endorsed the Task Team work plan and called to pursue cooperation with CIMO, CBS
and other international standardization institutions such as ISO. Guidance material on Water
Resources Assessment and on Ecological Flow is also being developed.
Pursuing the decision taken by the ISO/TC 113 – Hydrometry in Noida (India) in
September 2017, WMO and ISO have set up a Working Group to review the WMO Manual on
Stream Gauging with a view to making it suitable also as an ISO TR (Technical Report). WMO
is also regularly providing inputs on the development of new standards by ISO in the area of
hydrometry, in order to maintain them consistent with WMO regulatory material and provide to
Members a coherent regulatory framework.
Pursuant Resolution 9 (RA VI-17) WMO is also informally participating in the work of the
CEN TC/318 Hydrometry which is currently addressing several themes of mutual interest such
as: definitions and vocabulary, hydrological network design, snow measurement, etc.
CEN TC/318 has adopted, based on WMO intercomparison work, a standard on “Specification for
a reference raingauge pit” which is currently being considered for adoption by ISO, possibly as
joint ISO-WMO standard.
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The Global Hydrometry Support Facility – HydroHub initiative aims at developing new
approaches for water monitoring that will include new types of sensors and, e.g., citizen
observations. CIMO and CHy shall collaborate to develop and adopt related standards and
normative material. The first Innovation Call has been launched in June 2018. CHF 100.000
seed-funding will be provided to support the operationalization of sustainable solutions
(innovative observation technologies or monitoring approaches) focussed on freshwater
quantity observation, namely water levels, river discharge, soil moisture and precipitation, that
can be up-scaled around the world. Technical guidance on non-conventional methodologies and
techniques (including citizen science) must be developed from CHy with the support for CIMO.

Decision 22 (CIMO-17)
Collaboration with the World Climate Services Programme
The Commission for Instruments and Methods of Observation decides to enhance
collaboration on aspects relevant to the World Climate Services Programme, a sub-programme
of the World Climate Programme.
See CIMO-17/INF. 3.2(12) for more information.
Decision justification:
Areas of possible future collaboration with WCSP include, among
others, the evaluation of world weather and climate extremes archives, use of remote sensing
data for climate applications and the definition of reference stations as part of a tiered network
approach.

Decision 23 (CIMO-17)
Chapter of the Guide to Meteorological Instruments and Methods of Observation
(WMO-No. 8) on marine observations
The Commission for Instruments and Methods of Observation decides to:
(1)

Welcome the plan of JCOMM, as per Decision 39 (JCOMM-5), to develop an update of the
CIMO Guide chapter on Marine Observations;

(2)

Request the CIMO Editorial Board to collaborate with JCOMM towards including this
material in the consecutive update of the CIMO Guide.

Decision justification:
Marine Meteorological observations and instruments have evolved
with rapidly advancing technologies. A number of emerging observing technologies such as
unmanned surface vehicles, High Frequency Radar measurements, animal borne ocean sensors
are matured to be operationally used but are not addressed in the current edition of the Guide
to Meteorological Instruments and Methods of Observation (CIMO Guide (WMO-No. 8)) and
would need to be included in future revisions (Decision 39 (JCOMM-5)).
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Decision 24 (CIMO-17)
Regional Marine Instruments Centres
The Commission for Instruments and Methods of Observation decides to:
(1)

Invite:
(a)

Members hosting Regional Instrument Centres (RICs) to consider to extend the RICs
capabilities to offer Regional Marine Instrument Centre (RMIC) functions, possibly by
collaborating with other national organizations;

(b)

Members hosting RICs to investigate the feasibility of offering additional RMIC facilities
or specific RMIC functions (for example, to contribute to a distributed RMIC in a
region) in other regions and subregions;

(2)

Request the Management Group to collaborate with JCOMM in assessing possible benefits
that could be achieved by merging the concept of RICs and RMICs;

(3)

Urge RICs and RMICs to collaborate in performing interlaboratory comparisons and other
relevant activities.

See CIMO-17/INF. 3.2(13) for more information.
Decision justification:
IOC Resolution EC-XLIII.5 and WMO Resolution 4 (EC-62),
approving Recommendation 1 (JCOMM-III), established IOC-WMO Regional Marine Instrument
Centres (RMICs);
Decision 31 (JCOMM-5) called for the establishment of new regional Marine instruments
Centres;
The goal of RMICs is to facilitate adherence of observational data and metadata and processed
observational products to higher level standards for instruments and methods of observation
(RMIC Terms of Reference are available in the Guide to Meteorological Instruments and Methods
of Observation (WMO-No. 8), Part II, Chapter 4, Annex 4.A);
Two Regional Marine Instrumentation Centres (RMICs) have been established in the United
States of America (for Regional Association IV, RMIC/RA IV) and in China (for the Asia Pacific
region, RMIC/AP);
Morocco offered at JCOMM-III to host an RMIC for WMO Regional Association I at the National
Meteorological Service in Casablanca;
The progress that has been made by the Regional Marine Instrument Centre for Asia Pacific
Region (RMIC/AP) and the Regional Marine Instrument Centre for Region IV (RMIC/RA IV) with
regard to (i) supporting capacity development in their respective regions and (ii) facilitating
instrument interlaboratory comparison activities;
The US National Oceanographic and Atmospheric Administration (NOAA) hosted JCOMM Marine
Instrumentation workshops at the RMIC for RA IV in Mississippi (USA) in February 2016 and
China State Oceanic Administration had organized and hosted series of workshops and provided
in-house training and guidance on marine standards and laboratory management in particular
to the National Institute of Oceanography, Pakistan, in 2016.
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Decision 25 (CIMO-17)
Ensuring adequate marine meteorological observations and data coverage
for the safety of navigation and the protection of life and property in
coastal and offshore areas
The Commission for Instruments and Methods of Observation decides, as per
Recommendation 14 (EC-70), to request the Management Group to support JCOMM jointly with
CBS, including participating Members, to prepare a draft resolution on collecting operational
meteorological measurements from their own Exclusive Economic Zones (EEZs), and the
EEZs of neighboring countries for Congress approval, noting in particular the need to possibly
define and standardize instruments and methods of observation for all operational marine
meteorological measurements.
Decision justification:
There is a need to address the evolving requirements with regard
to marine instruments and methods of observation in support of the safety of navigation and
the protection of life and property in coastal and offshore areas and other applications;
Resolution 9 (Cg-IX) – United Nations Conference on the Law of the Sea: (1) urged Members
to continue to promote marine meteorological and related oceanographic observational
programmes over the ocean, for both operational and research purposes; and (2) requested
the Executive Council and the Secretary-General (a) to arrange, in close consultation with
the president of CMM (superseded by JCOMM), for a continuing review of the implications
of the legal provisions of the convention on the ocean-related activities of WMO with a view
to informing the United Nations and Members of WMO, as appropriate; and (b) to take, as
necessary, action to ensure that the ocean-related activities of WMO, both operational and
scientific, are undertaken under the most favourable conditions;
Recommendation 14 (EC-70) – Ensuring adequate marine meteorological observations and
data coverage for the safety of navigation and the protection of life and property in coastal and
offshore areas requested JCOMM jointly with CBS and CIMO, including participating Members, to
prepare a draft resolution on collecting operational meteorological measurements from EEZs for
Congress approval.

Decision 26 (CIMO-17)
Support to the Global Climate Observing System Implementation Plan
The Commission for Instruments and Methods of Observation decides to task its
Management Group to identify and nominate expert members, as needed, to relevant Global
Climate Observing System (GCOS) task teams and expert teams in support of the actions
identified in the GCOS Implementation Plan1 and especially those identified in the Annex to this
decision. It further requests its Management Group to arrange for a support to Members, as
appropriate, in the implementation of the actions identified in the GCOS Implementation Plan
and especially those identified in the Annex.
Decision justification:
The Seventeenth World Meteorological Congress decided to
continue and to strengthen GCOS as a programme of the Organization with partners such as
the Intergovernmental Oceanographic Commission (IOC) of the United Nations Educational,
Scientific and Cultural Organization, the United Nations Environment Programme (UNEP) and
the International Council for Science (ICSU), Resolution 39 (Cg-17). Decision 14 (EC-69) urged
technical commissions and regional associations to address relevant actions of GCOS, and
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the actions listed in the Annex require support from CIMO experts. High quality, traceable
measurements provided by calibrated instrumentations and standardized observing methods
are fundamental to climate observations and GCOS.
The Global System for Climate: Implementation Needs (GCOS-200), published by WMO, in 2016, (thereafter
referred to as “GCOS Implementation Plan”) available from gcos.wmo.int.

1

Annex to Decision 26 (CIMO-17)
Actions in the GCOS Implementation Plan of particular interest to CIMO
1.

The GCOS Implementation Plan contains a total of 201 actions, 23 of which are of interest
to CIMO and are summarized in the table below.

2.

The table includes actions that contribute to the practical observation systems. Most of
these actions are related to network needs and ensure that observations meet GCOS
requirements. The table also includes actions aimed at promoting future improvements to
the climate observation system. These actions focus on promoting research activities to
develop new approaches, studying the application of new technologies, and designing and
planning new networks.

3.

Atmospheric actions are numbered Axx, those related to the ocean domain Oxx and to the
terrestrial domain Txx. A complete description of each of these actions and their context
can be found in the GCOS Implementation Plan.

4.

Other actions not listed here may be for GCOS itself, other observing systems or academia.
Ocean related actions are implemented by JCOMM. Actions addressed to the satellite
agencies will be brought to the attention of the Committee on Earth Observation Satellites
(CEOS) and the Coordination Group for Meteorological Satellites (CGMS) and are also not
included in these tables.

Category

Networks

Actions (As approved by the 24th session of the GCOS Steering
Committee (GCOS SC-24))

Description

Ensure sustained
resources for
networks
Ensure observations
meet GCOS
requirements
Expand existing
networks

A4
A7
A13
A15
A17
A33
A37
O7
O10
O15
O20
T17
T19
T28
T30
T45

Surface Observing stations transition to automatic
Atmospheric pressure sensors on drifting buoys
Implement vision for future of GUAN operation
Implementation of GRUAN
Retain original measured values for radiosonde data
Maintain WMO GAW CO2 and CH4 monitoring networks
Ozone networks coverage
Observing system development and evaluation
Full-depth temperature observing system
In situ Sea Ice observations
Nutrient observation standards and best practices
International soil-moisture network
Maintain and extend the in-situ glacier mass balance
Snow-cover and snowfall observing sites
Ice-sheets measurements
Land-surface temperature in-situ network expansion
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Category

Improve
observational
techniques

Actions (As approved by the 24th session of the GCOS Steering
Committee (GCOS SC-24))

Description

Promote R&D
activities to develop
or demonstrate
new or improved
approaches

A23
A26

Take advantage of
new technologies

O6
T39
T42

A28
A34

Measurement of water vapour in the UT/LS
Development of methodology for consolidated
precipitation estimates
In-situ Profile and Radiation
Requirements for in situ column composition
measurements
Technology development
Improve in situ albedo measurements
Land-surface temperature: in situ protocols

Decision 27 (CIMO-17)
Support to the Global Climate Observing System Surface Reference Network
The Commission for Instruments and Methods of Observation decides to request
its Management group to identify and nominate expert member(s), as needed, to the Global
Climate Observing System (GCOS) Surface Reference Network Task Team, which aims to lead to
improvements in the WMO Integrated Global Observation System (WIGOS).
Decision justification:
In GCOS-2071, GCOS calls for the establishment of a GCOS
Surface Reference Network (GSRN), with the aim of improving both climate and meteorological
observations. The development and implementation of the GSRN will require support from CIMO
experts. The Seventeenth World Meteorological decided to continue and to strengthen GCOS as
a programme of the Organization with partners such as the Intergovernmental Oceanographic
Commission (IOC) of the United Nations Educational, Scientific and Cultural Organization,
the United Nations Environment Programme (UNEP) and the International Council for Science
(ICSU), Resolution 39 (Cg-17). Decision 14 (EC-69) urged technical commissions and regional
associations to address relevant actions of the GCOS.
1

22nd Session of the GCOS/WCRP Atmospheric Observation Panel for Climate (AOPC-22), Exeter, United Kingdom,
27–31 March 2017, GCOS-207, WCRP-7/2017, published by WMO, in 2017.

Decision 28 (CIMO-17)
WMO Quality Management Framework
The Commission for Instruments and Methods of Observation decides to:
(1)

Request the president of the Commission to align relevant provisions of the WMO Technical
Regulations and related guidance material concerning quality management for instruments
and methods of observation with Technical Regulations (WMO-No. 49), Volume I – General
Meteorological Standards and Recommended Practices, Part VII – Quality Management,
and to expeditiously prepare subsequent amendments as necessary,

(2)

Urge members of the Commission to ensure the timely implementation of the new
provisions aimed at enhancing quality management practices and procedures, taking into
consideration relevant national requirements and normative frameworks.
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Decision justification:
Resolution 7 (Cg-17) concerned the WMO quality management
framework (QMF) while Resolution 20 (EC-69) concerned an amendment to Technical
Regulations (WMO-No. 49), Volume I to introduce quality management provisions.
The quality management of meteorological instruments and methods of observation is essential
for ensuring national meteorological and hydrological services (NMHSs) of WMO Members
are able to fulfil their mandates through the supply of high-quality information, products and
services.
A 2017 edition of the Guide to the Implementation of Quality Management Systems for National
Meteorological and Hydrological Services and other Relevant Service Providers (WMO‑No. 1100)
provides appropriate and necessary guidance to WMO Members on how to develop and
implement a quality management system (QMS).
The International Organization for Standardization (ISO) introduced its ISO 9001:2015
quality standard in September 2015. Organizations certified to the predecessor standard
(ISO 9001:2008) were granted a three-year transition period after the revision to migrate their
QMS to the new edition of the standard.
High-level information pertaining to the WMO QMF and the ISO 9001 standard is given in
CIMO-17/INF. 3.2(15).

Decision 29 (CIMO-17)
Participation of experts from international organizations in the work of the
Commission for Instruments and Methods of Observation
The Commission for Instruments and Methods of Observation decides to invite other
international organizations, in particular the International Committee for Weights and Measures
(CIPM), International Bureau of Weights and Measures (BIPM) and the Association of HydroMeteorological Equipment Industry (HMEI), to participate and contribute to the work of CIMO
by nominating experts for relevant CIMO Expert Teams and Task Teams to represent their
organizations in the work of those teams for the whole intersessional period. The Commission
requests the Management Group to select for each expert team, normally not more than
three representatives per international organization. The Commission further requests the
Management Group to monitor those collaborations and take needed actions to strengthen
them in case of need.
See CIMO-17/INF. 3.3 for more information.
Decision justification:
Collaboration with other international organizations has been very
fruitful in the past intersessional period. However, some representatives of other international
organizations have changed several times during the intersessional period. In order to ensure
the continuity and fluidity in the work of the expert teams, representatives of international
organizations should endeavour to remain committed to membership of an ET for the whole
intersessional period.
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Decision 30 (CIMO-17)
Collaboration with International Organization for Standardization working groups
The Commission for Instruments and Methods of Observation decides to endeavour
collaborating with the International Organisation for Standardization (ISO), on those ISO
standards that are relevant to the work of the Commission, towards developing them as
common WMO-ISO standards. The Commission requests its Management Group to arrange for
a review of new work items proposed by relevant ISO Technical Committees and to develop a
CIMO position on the proposed scope of the standards to be shared with ISO. The Commission
further requests its Management Group to identify experts willing to represent CIMO, and more
generally WMO, in the work of ISO working groups, to contribute to the work of these working
groups, and to liaise with the relevant CIMO expert teams on the development of specific
standards. The Commission encourages Members to support experts from their country in
participating in ISO working groups and to represent WMO interests in those working groups.
See CIMO-17/INF. 3.3 for more information.
Decision justification:
Collaborating with ISO on the development of ISO standards
relevant to the work of WMO is important to ensure that they meet WMO expectations. Being
part of the relevant working groups and contributing to these developments is beneficial as it
enables WMO to influence the content of the standards, ensuring that they only standardize
areas that promote quality and that do not prevent future technological developments. It also
enables to prevent possible conflicts between guidance promoted by ISO standards, and the
WMO publications. Appropriate experts need to be identified to contribute to the development
of individual common WMO-ISO standards.
In the event that the final version of the standard meets WMO expectations, it can be published
by WMO as a common WMO-ISO standard. Should the final version of the standard not meet
WMO expectations, WMO has not obligation to endorse the standard and to publish it.

Decision 31 (CIMO-17)
Generic automatic weather station tender specifications
The Commission for Instruments and Methods of Observation requests its Management
Group to collaborate with HMEI and the World Bank in further developing/finalizing the generic
AWS tender specifications, taking into account the comments received by Members, and to
support the maintenance of the documentation. It further requests the Management Group to
ensure that some NMHSs from developing countries have used the draft tender specifications
for a procurement process, possibly with advisory support arranged by CIMO, to make sure that
it meets the expectations of developing countries and is suitable for their use; to identify the
lessons learned relating to the use of the specification documents by Members; and to ensure
appropriate updates to the AWS tender specifications.
See CIMO-17/INF. 3.3 for more information.
Decision justification:
CIMO has been collaborating with HMEI and the World Bank
in developing a set of generic AWS tender specifications to support Members and other
organizations in their tendering processes. The documentation is based on and in line with the
WMO guidance material and is neutral with respect to manufacturers.
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Prior to finalizing the documentation, and possibly developing a software tool to support
the tendering process, Members were invited to test the documentation and report on their
experiences to ensure that it really meets their expectations.
By the time of the session, some comments had been received, which were overall supportive.
Some proposals for improvements were made. However, no Member reported having really
used the documentation as the base for a procurement process.

Decision 32 (CIMO-17)
WMO governance reform
The Commission for Instruments and Methods of Observation requests the president,
with the support of the Management Group, to actively contribute to the WMO governance
reform in order to ensure the continuity of CIMO’s activities in the new working structure,
that the overall measurement community will be properly represented in the new governance
structure, and that the resulting structure will be such as to foster stronger synergies between
teams that are currently governed by different technical commissions towards effectively
implementing WIGOS and its spirit in the work of the new TCs.
See CIMO-17/INF. 3.1 and CIMO-17/INF. 3.4 for more information.
Decision justification:
Recommendation 25 (EC-70) is proposing to Cg-17 to replace
the current eight WMO technical commissions by two new commissions: (a) Commission for
Observation, Infrastructure and Information Systems (COIIS), and (b) Commission for Weather,
Climate, Water and Related Environmental Services and Applications (CSA).
Resolution 36 (EC-70) established an Executive Council WMO Constituent Bodies Reform Task
Force (CBR-TF), tasked to support and guide the further development and implementation
of the Transition Plan to the new governance structure. Presidents of technical commissions
are requested to facilitate the implementation of the Transition Plan and the Communication
Strategy and to coordinate closely with CBR-TF to ensure the continuity of activities included in
the work programme of the current technical commission, as well to provide technical advice
and implementation assistance to Members during the transition period.
In preparation for the WMO constituent body reform, the CIMO Management Group took a
leading role and developed the Vision for the future of environmental measurements in a
structurally agnostic manner so that it could be used to support the transition process. The
Vision captures only the essence of what CIMO is about: those things that it does and that must
be preserved irrespective of the ultimate structure of the organization. It is also aiming at an
overall enhancement of collaboration and cooperation in promoting the role of measurements.

Decision 33 (CIMO-17)
Prioritization of Commission for Instrument and Methods of Observations activities
The Commission for Instruments and Methods of Observation agrees with the major
areas of work that were identified and used to develop the new CIMO working structure. It
also agrees to give high priority to a number of focussed tasks that would bring important
and timely support to the implementation of WIGOS, including the assessment of overall
measurement uncertainties, the development of guidance on transition to automation,
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the conduction of an upper-air instrument intercomparison and the revision of the siting
classification scheme. The Commission requests the Management Group to finalize the expert
team and task team workplans, taking into consideration all the decisions taken by the session
and the prioritized list of activities elaborated by the Management Group, ensuring that a
number of tasks could be completed by the time of the expected transition to a new WMO
governance structure.
See CIMO-17/INF. 4.1, CIMO-17/INF. 4.2 and CIMO-17/INF. 3.4 for more information.
Decision justification:
In view of the context of the WMO governance reform, it is
anticipated that the CIMO Management Group will have to invest significant effort to contribute
to the development of the new technical commission structure, and associated working
mechanisms, as well as to prepare and effect the transition in a smooth manner. It will
therefore have less time to manage the regular commission activities than during a normal
inter-sessional period.
The Management Group identified major areas of work for which there is an ongoing
requirement for work to be performed in the future, and for which expert teams are being
established. It also identified a number of topics that could significantly contribute to the
implementation of WIGOS and that could be completed within a couple of years. Such topics
are proposed to be given higher priorities, towards completing them preferably prior to the
restructuring.

Decision 34 (CIMO-17)
WMO International Conference on Automatic Weather Stations
The Commission for Instruments and Methods of Observation invites members in taking
the lead for organizing the next WMO International Conference on Automatic Weather Stations
and addressing the particular areas of interest of their regions. The Commission requests the
Management Group to provide guidance on the organization of the conference, as needed,
based on the valuable experience made at ICAWS-2017.
See CIMO-17/INF. 2.2(6) for more information.
Decision justification:
The participants of the International Conference on Automatic
Weather Stations (ICAWS-2017) that was held in Offenbach am Main, Germany, from 24 to 26
October 2017, recommended organizing a similar event in 2019, preferably in a location closer
to developing countries and with the participation of more manufacturers. Low-cost AWSs, their
performances, and the risks associated with their use replacing high-quality instruments, and
standardization of AWS performance tests have been mentioned by participants as areas of
particular interest.
CIMO-MG recommended not to take the lead in organizing such an event in 2019, but to invite
Member countries to take the lead on hosting and organizing it. In this context, it was also
recalled that the incentive for organizing such a conference is also largely based on the request
of Members for more guidance/training on AWSs.
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Decision 35 (CIMO-17)
Management of the Inter-programme Expert Team on Operational Weather Radars
The Commission for Instruments and Methods of Observation requests its Management
Group to collaborate with the Management Group of the Commission for Basic Systems in
establishing, and keeping under review, the membership and the workplan of the Interprogramme Expert Team on Operational Weather Radars, and in managing the team, thus
ensuring that the interests of both commissions are properly addressed by IPET-OWR.
Decision justification:
The WMO Executive Council, through Decision 35 (EC-68),
authorised the president of CIMO to establish, in consultation with the president of CBS,
an Inter-programme Expert Team on Operational Weather Radars and requested CIMO to
collaborate with CBS in the selection of the chair and members of the Inter-programme Expert
Team and in the establishment of its workplan.

Decision 36 (CIMO-17)
Collaboration with the Commission for Basic Systems on transition to automation
The Commission for Instruments and Methods of Observation (CIMO) decides to invite
the Commission for Basic Systems (CBS) to work with CIMO on the development of guidance
and training material on transition to automation to avoid duplication of effort and make best
use of resource, preferably by ensuring that relevant experts from CBS (in particular from
ET-SBO) work together with the CIMO Task Team on Transition to Automation and ensuring
that relevant tasks of both commissions are dealt with by this informal joint group of experts.
The Commission requests its Management Group to ensure the decision is followed up and
implemented in an efficient manner, so that the team could start its work urgently.
Decision justification:
The CIMO Management Group had proposed to the CBS
Management Group to consider establishing an inter-commission task team on the transition to
automation, recognizing that aspects of this topic are being addressed by both commissions.
This had not been materialized by the time of the last session of the Executive Council that is in
charge of authorizing the establishment of such teams.
In agreement with the president of CIMO and CBS, a teleconference was organized in
September 2018, to clarify possible collaboration. The teleconference was attended by relevant
CIMO Management Group members, relevant CIMO experts, and by representative of CBS
Expert Team on Surface-based Observations (ET-SBO). It was agreed that both CIMO and CBS
would join forces to work on guidance material on the transition to automation and that, in
view of the timing, CIMO should go ahead and establish a task team under the CIMO working
structure and invite CBS to contribute to it. This proposal was subject to confirmation of the
proposal by CIMO-17 and by the president of CBS.
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Recommendation 1 (CIMO-17)
Capitalizing on the WMO Solid Precipitation Intercomparison Experiment
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the publication of the WMO Solid Precipitation Intercomparison Experiment (2012–2015)
– Final report (IOM report No. 131) and the conclusions and recommendations presented
therein,
Recognizing the large investment made by WMO Members in:
(1)

Establishing and running Solid Precipitation Intercomparison Experiment (SPICE) sites, in
particular the reference sites having a double-fence automatic reference (DFAR),

(2)

Establishing common protocols and methodologies for collecting, processing and storing
the data and the central data archive hosted by the United States of America National
Center for Atmospheric Research (NCAR),

(3)

Conducting the data analysis and producing the SPICE final report,

Having been informed that SPICE also resulted in the creation of an active community of
experts and technicians specialized in solid precipitation measurements, who are proposing
several follow-up activities to capitalize on the results of SPICE, the existing sites and the
knowledge-base acquired during the intercomparison, as given in the present recommendation,
Recommends that:
(1)

The SPICE reference sites be maintained on a long-term basis;

(2)

The NCAR data archive be maintained, which could enable new data from the SPICE sites
to be added on a continuous basis;

Urges Members that have built reference sites for SPICE, in particular those having a DFAR:
(1)

To ensure the sustainability of those sites;

(2)

To continue providing data to the NCAR archive for use by the wider scientific community;

Further urges Members:
(1)

To implement the SPICE recommendations and the methodologies provided in the SPICE
final report to improve network data quality, data quality control and application-specific
data processing;

(2)

To conduct the activities proposed in the SPICE final report to further improve solid
precipitation measurements and related applications and, in particular, the evaluation of
non-catchment precipitation gauges;

Requests the CIMO Management Group:
(1)

To consider including relevant proposed SPICE follow-up activities in the workplans of CIMO
expert teams, as appropriate;

(2)

To consider supporting the European Association of National Metrology Institutes project to
conduct an intercomparison of non-catching type instruments and actively liaise with the
project;
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To continue the active collaboration with the Global Cryosphere Watch community that was
started during SPICE.

Annex to Recommendation 1 (CIMO-17)
Proposals for SPICE follow-up activities
Considering the Conclusions and Recommendations presented in the SPICE Final Report, and
relying on the community of scientists and technicians built up during the project, several
activities are proposed to be incorporated into the next CIMO intersessional period. Most of
these activities are a direct follow-up of SPICE activities, and are running already. A few of
them would require support from the CIMO Secretariat, as they represent larger activities, with
connection to HMEI.
The SPICE sites, especially the ones running R2 reference (DFAR), are strongly encourage
to continue to operate the site and the reference system, and collect and store data. The
SPICE data archive, hosted by NCAR, is now available for the community, and a strategy
will be implemented to feed it with new data coming from the SPICE reference sites. These
long datasets will be used for traceability, long-term series analysis, and improvement of the
reference systems.
The data-processing methods developed and employed in WMO-SPICE can be implemented as
described in the report, or used as a framework for the development of new approaches. In
either case, experience with observational datasets and software development capability are
required. To support the broader user base, with varying levels of experience and expertise,
it is recommended that the community and knowledge base established during WMO-SPICE
be applied to the development and provision of methodologies for data quality control and
application-specific data processing.
The use of common data quality control procedures would provide a consistent format and level
of quality for datasets from different sensors, in different configurations, at sites in different
climate regimes. These procedures could be applied by site operators of data users, and would
facilitate collaborative investigations and multi-site analyses.
Application-specific data-processing techniques would provide a means to meet specific data
and analysis requirements for meteorological operations, research, and other stakeholders.
Examples include compensation for environmental effects in precipitation datasets and the
characterization of sensor performance to determine suitability for specific conditions or
applications.
A closer look shall be given to the use of event-based datasets (as used in SPICE), and their
usefulness against traditional observations at fixed time (e.g. hourly data).
The use of simulation of air flow around instruments to improve the understanding of windinduced error shall be enhanced. Some promising studies have shown the potential of
computational fluid dynamics (CFD) simulations around gauges in various configurations (with
and without shield). These simulations are also useful to better understand, and to reduce, the
scatter of transfer functions results from specific sites (e.g. complex terrain, where turbulence
flow and vortex seem to decrease the performance of such functions).
The potential of non-catching type instruments to report precipitation accumulation has been
recognized in SPICE, but the quality of the information, especially for single snow events,
must be improved. The proposition is made to work closely with the manufacturers on the
internal algorithms of these instruments, in order to better understand the calculation, and to
improve it. This shall be done using available SPICE sites, where reference measurements are
performed, for field tests and validation.
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In addition to the previous activity, an intercomparison of non-catchment type instruments
could be conducted in conjunction with a EURAMET project (submitted). Funding for this
activity would be available through the EURAMET project, if accepted, but close collaboration
with, and resources from, the CIMO Secretariat and HMEI would be required to set up the
intercomparison.
Finally, there is a need to improve the accuracy of snow-pack estimation, which in turn
will improve sub-seasonal and seasonal runoff forecasts. This has a high impact on water
management.

Recommendation 2 (CIMO-17)
Terms of reference for Regional Instrument Centres
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Recommendation 19 (CIMO-IX) – Establishment of Regional Instrument Centres, proposing
terms of reference for Regional Instrument Centres (RICs),

(2)

Recommendation 11 (CIMO-XIV) – Regional Instrument Centre with full capabilities and
functions and Recommendation 12 (CIMO-XIV) – Regional Instrument Centre with basic
capabilities and functions, updating the terms of reference for Regional Instrument Centres
(RICs) by specifying distinct requirements for RICs with full capabilities and functions and
RICs with basic capabilities and functions,

Noting that as there is little difference between the terms of reference for the above two types
of RICs, because having these two terms of reference is confusing for Members and considering
that there is no clear benefit for this distinction, a single set of terms of reference for all RICs
would be sufficient,
Recognizing that RICs may provide calibration services for one or several meteorological and/
or environmental variables,
Convinced of the need to continually improve the performance of RICs in all regions,
Recommends replacing the existing terms of reference for Regional Instrument Centres with
those provided in the annex to the present recommendation;
Requests the Secretary-General to bring this proposal to the attention of the Eighteenth World
Meteorological Congress.
Note:

This recommendation replaces Recommendation 11 (CIMO-XIV) and
Recommendation 12 (CIMO-XIV), which are no longer in force.
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Annex to Recommendation 2 (CIMO-17)
Terms of reference for Regional Instrument Centres
Regional Instrument Centres (RIC) shall have the following capabilities to carry out their
corresponding functions:
Capabilities:
(a)

A RIC shall have the necessary facilities and laboratory equipment to perform the functions
necessary for the calibration of meteorological and related environmental instruments;

(b)

A RIC shall maintain a set of meteorological standard instruments and establish the
traceability of its own measurement standards and measuring instruments to the
International System of Units (SI);

(c)

A RIC shall have competent managerial and technical staff to fulfil its functions;

(d)

A RIC shall have technical procedures for calibration of meteorological and related
environmental instruments using calibration equipment employed by the RIC;

(e)

A RIC shall have and maintain a quality management system, preferably according to the
ISO/IEC 17025 standard;

(f)

A RIC shall participate in, and/or organize inter-laboratory comparisons of standard
calibration instruments and methods;

(g)

A RIC shall, as appropriate, utilize the available resources and capabilities to the Members’
best interest;

(h)

A RIC shall, as far as possible, apply international standards applicable for calibration
laboratories, such as ISO/IEC 17025 standard1;

(i)

A RIC shall ensure it is assessed by a recognized authority or by a WMO evaluation team,
at least every four years, to verify its capabilities and performance.

Corresponding functions:
(a)

A RIC shall assist Members of the Region, and possibly of other Regions, in calibrating their
national meteorological standards and related environmental monitoring instruments;

(b)

A RIC shall participate in, and/or organize, inter-laboratory comparisons, and support
instrument intercomparisons following relevant WMO recommendations;

(c)

According to relevant recommendations on the WMO Quality Management Framework, a
RIC shall make a positive contribution to Members regarding the quality of measurements;

(d)

A RIC shall advise Members on enquiries regarding instrument performance, maintenance
and the availability of relevant guidance materials;

(e)

A RIC shall actively participate, or assist, in the organization of workshops on calibration
and maintenance of meteorological and related environmental instruments;

(f)

A RIC shall contribute to the standardization of meteorological and related environmental
measurements;

(g)

A RIC shall conduct or support the regular assessment of Members’ needs for RIC services;
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(h)

A RIC shall regularly inform Members and report2, on an annual basis, to the WMO
Secretariat on the services offered to Members and activities carried out.

1

RICs with accreditation for at least one parameter are called “ISO/IEC 17025 accredited RICs”. Those without
accreditation are strongly encouraged to achieve it as soon as possible.

2

A word file RIC-Reporting Form (.docx), available at WMO/IMOP website, is recommended.

Recommendation 3 (CIMO-17)
Nomination process for Regional Instrument Centres
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Recommendation 19 (CIMO-IX) – Establishment of Regional Instrument Centres,
requesting that similar criteria to those used for the designation of Regional Meteorological
Training Centres be used in establishing Regional Instrument Centres (RICs),

(2)

Decision 34 (EC-70) – Designation of new regional instrument centres, charging CIMO to
assess the capabilities of a candidate Regional Instrument Centre and requesting CIMO to
document the process for assessing the capabilities of a candidate RIC,

Noting that there is, as yet, no formally documented process for the designation or
reconfirmation of a RIC, but that such a process would help lead to improvement in the
performance of new RICs,
Convinced of the need to continually improve the performance of RICs in all regions,
Recommends adoption of the formal process for the designation and reaffirmation of Regional
Instrument Centres as provided in the annex to the present recommendation;
Requests the regional associations to employ the above-mentioned process for designation
of Regional Instrument Centres for all new nominations received from Members and for the
periodic reconfirmation of all existing Regional Instrument Centres;
Requests the Secretary-General to bring this proposal to the attention of the Eighteenth World
Meteorological Congress.

Annex to Recommendation 3 (CIMO-17)
Process for designation/supervision/reconfirmation of Regional Instrument Centres
1.

Introduction

Regional Associations (RAs) are invited to conduct, at least once in a four-year period, in
collaboration with the Commission for Instruments and Methods of Observation (CIMO), a
survey of the WMO Members on regional needs for Regional Instrument Centre (RIC) services
and on the utilization and satisfaction with the offered RIC services. The results of the survey
should be used to underpin decisions related to a candidate entity applying for WMO RIC
status and, through performance monitoring of the existing RICs, support decisions on their
reconfirmation.
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Preparatory Requirements

A candidate RIC should be capable of carrying out all RIC functions, as defined in the RIC Terms
of Reference, before an application is prepared.
3.

Application

An application should include at least:
–

Letter from Permanent Representative (PR) of Country with WMO offering services of the
candidate RIC to the Members of the Region (and beyond, if possible);

–

Completed RIC Evaluation Scheme;

–

Completed RIC Reporting Form;

–

Certificate of accreditation (if RIC candidate is accredited according to the ISO/IEC 17025
standard);

–

Proof of traceability assurance (e.g. certificates of calibration) for RIC candidate’s methods
of calibration that are intended to be offered to Members, but are not accredited yet.

The application should be sent to the Secretary-General of WMO, with a copy to the president of
the relevant Regional Association (RA) and to the president of CIMO. The WMO Secretariat will
ensure that the application is complete.
Should any required information be missing from the application, the WMO Secretariat will
communicate the shortcoming(s) to the candidate RIC, which must ensure that the missing
information is provided before assessment of the application will proceed.
4.

Evaluation of applications

When a submitted application is complete, the WMO Secretariat, in consultation with the
president of CIMO, will make arrangements for its evaluation by qualified experts.
The result of the evaluation process, together with a recommendation for acceptance/
rejection of the application, will be submitted to the president of CIMO for endorsement on
behalf of CIMO, and will then be conveyed to the Secretary-General of WMO. The SecretaryGeneral will inform the president of the RA and the PR of the country with WMO of the CIMO
recommendation.
5.

Designation of RICs

The respective RA will be invited to designate the new RIC based on the CIMO recommendation.
The RA will normally approve the designation of the RIC, subject to the need for new RICs to be
designated within that RA (see the Introduction above).
6.

Supervision of RICs

According to the RIC Terms of Reference, RICs shall report on their activities annually using
the RIC Reporting Form, and conduct self-assessments using the RIC Evaluation Scheme,
every four years. The RIC annual reports shall be submitted to the WMO Secretariat each year
before the end of February. The WMO Secretariat will publish the RIC reports on the WMO/CIMO
website.
The WMO Secretariat will ensure, in consultation with the president of CIMO, regular evaluation
of the documentation (RIC reporting forms, RIC evaluation schemes, RIC accreditation
certificates, etc.) to assess the compliance of the RICs with their Terms of Reference. The
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results of each evaluation will be provided to the president of CIMO and president of the
respective RA. If necessary, an evaluation team might have to be established to verify a RIC
capabilities and performances by making an on-site visit.
Should a RIC fail to report on its activities for at least two consecutive years, the WMO
Secretariat will inform the president of CIMO and the president of the RA that the RIC status
should be re-assessed.
7.

Reconfirmation of RICs

Prior to each RA session, the WMO Secretariat will invite PRs of Members hosting RICs to
reconfirm their willingness to continue hosting their RIC and providing RIC services to Members.
Based on the outcomes of the RICs re-evaluation and of the four-yearly survey of Members’
needs, RAs are invited to reconfirm their RICs or take appropriate measures in the event that a
RIC has not provided satisfactory services, in compliance with its Terms of Reference.

Recommendation 4 (CIMO-17)
Title and structure of the Guide to Meteorological Instruments and
Methods of Observation (WMO-No. 8)
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting that the Guide to Meteorological Instruments and Methods of Observation (WMO‑No. 8),
commonly known as the CIMO Guide, was originally published in 1950, when WMO was
responsible for matters of a meteorological nature only, but that since then, WMO has seen its
mandate broaden to include climate, hydrology, ocean and cryosphere,
Noting also that the CIMO Guide is currently divided into four parts, that the recommended
structure for WMO documents has changed since the CIMO Guide was first published and that
the accepted practice now is to divide documents into volumes rather than parts,
Noting with appreciation that the Global Cryosphere Watch has recently drafted guidance
information on the measurement of cryospheric variables for inclusion in the CIMO Guide which
enables Members to have access to guidance on all types of measurements from a single
location,
Considering that the title and the content of the CIMO Guide should reflect the full breadth of
its scope and that its structure should reflect current WMO document style,
Endorses the decision of the CIMO Management Group:
(1)

To change the title of the CIMO Guide to Guide to Instruments and Methods of Observation;

(2)

To divide the CIMO Guide into volumes instead of parts;

Agrees that the new material on measurement of cryospheric variables comprises a new
volume of the CIMO Guide;
Requests the Secretary-General to arrange for these changes to be made with the publication
of the next edition of the CIMO Guide.
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Recommendation 5 (CIMO-17)
Publication and translation of the Guide to Instruments and
Methods of Observation (WMO-No. 8), 2018 Edition
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the updates that have been made to numerous chapters of the Guide to Meteorological
Instruments and Methods of Observation (WMO-No. 8) during the period 2014–2018, including:
(1)

Major revision of Part I, Chapters 1, 2, 3 and 4 and Part II, Chapter 1,

(2)

Partial revision of Part I, Chapters 6, 9, 15 and 16, Part II, Chapters 4 and 5 and Part IV,
Chapters 4 and 5,

(3)

Two new chapters that will comprise a new part on measurement of cryospheric variables,

(4)

Minor revision of seven other chapters,

(5) Modifications to Annex 7.A, Annex 7.B and Part II, Chapter 7, made at the session,
Noting further that the preliminary 2018 edition of the Guide had been posted on the WMO
website for Member review, and having examined the results of the review,
Decides to approve the provisional 2018 edition of the Guide;
Considering that the Guide constitutes, for Members, an important source of guidance material
related to the WMO Integrated Global Observing System and the Global Framework for Climate
Services, underpinning most services provided by Members,
Considering further the need to ensure that the new guidance material is translated and
made available to the WMO community as promptly as possible,
Requests the Secretary-General to make arrangements for its publication;
Recommends that the Secretary-General consider identifying the resources to translate
the new edition of the Guide into all WMO languages from within the regular budget and/or
voluntary contributions to the CIMO Trust Fund.
Note:

This recommendation replaces Recommendation 1 (CIMO-16), which is no longer in
force.

Recommendation 6 (CIMO-17)
Improvement of traceability of measurement and calibration results
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting that the traceability of measurement and calibration results is key to ensuring
confidence in measurement data, their quality and their suitability for use in specific application
areas, especially for the assessment of climate variability and change,
Noting further that a strategy for traceability assurance has been developed and incorporated
into the Guide to Instruments and Methods of Observation (WMO‑No. 8),
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Appreciating that the above-mentioned strategy provides a range of solutions that can be
followed by Members with different capabilities and resources to improve the traceability of
their measurement results,
Urges Members to implement the above-mentioned strategy for traceability assurance and
to establish calibration laboratories, as needed, to improve the traceability of measurements
within their Region, according to their Regional WMO Integrated Global Observing System
Implementation Plan;
Invites Members requiring assistance concerning the traceability of their national
meteorological standards to liaise with Regional Instrument Centres to ensure the calibration of
their reference instruments.

Recommendation 7 (CIMO-17)
Development of e-training tools utilizing the new web-based edition of the
International Cloud Atlas (WMO-No. 407)
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the new web-based edition of the International Cloud Atlas (ICA): Manual on the
Observation of Clouds and Other Meteors (WMO-No. 407),
Considering that the 1975/1987 volumes of the ICA were replaced with a single, modular, webbased version containing updated information and numerous new high-resolution colour images
and that this new version was designed, in part, to serve as the basis for developing advanced
web-based e-learning tools for meteorological observer training,
Recommends that e-learning material based on the new edition of the ICA be developed by
international experts as a project to support all Members;
Encourages Regional Training Centres, and possibly National Training Centres, to collaborate in
developing training modules with the assistance of the WMO Education and Training Programme
and CIMO.

Recommendation 8 (CIMO-17)
Approval of common World Meteorological Organization–International
Organization for Standardization standards
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

The working arrangements between the International Organization for Standardization
(ISO) and WMO, formally adopted on 16 September 2008,

(2)

Resolution 8 (EC-LXI) – Procedures to be followed in proposing common WMO/ISO
Technical Standards,

(3)

Recommendation 1 (CIMO-XII) – Possible conflicts with external standardization
organizations,
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Noting the experience gained in the development of the first three common WMO-ISO
standards,
Noting also the delays and difficulties that can be encountered if the approval processes of
both organizations are not well aligned,
Noting further that this recommendation does not supersede Resolution 8 (EC-LXI), but
complements it,
Recommends that the WMO internal process for approving common WMO-ISO standards
be standardized as proposed in the annex to the present recommendation, at least for those
standards that are not mandatory for use by Members;
Further recommends that the consultation and approval process for the standards take place
by correspondence to avoid any delays, unless a session of the technical commission in charge
happens to be scheduled at a convenient time;
Recognizing that it is important for WMO to be involved in the development of ISO standards
relevant to the work of WMO:
(1)

In order to ensure that these standards meet WMO expectations and that they only
standardize areas that promote quality and do not prevent future technological
developments,

(2)

In order to enable WMO to prevent possible conflicts between the guidance promoted by
ISO standards and WMO publications,

Noting that, for standards originating from ISO, Resolution 8 (EC-LXI) provides no guidance on
how to engage in the development of common WMO-ISO standards,
Having been informed that WMO has no obligation to adopt the final version of a standard if
that standard does not meet WMO expectations,
Encourages technical commissions to collaborate with ISO technical committees in the
development of ISO standards relevant to WMO activities;
Authorizes technical commissions to identify new ISO work item proposals of interest to them
and to collaborate with the relevant ISO technical committees to develop these standards as
common WMO-ISO standards;
Urges Members to support experts from their country in participating and representing WMO
interests in ISO working groups.
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Annex to Recommendation 8 (CIMO-17)
WMO approval stages for common WMO–ISO standards
In order to harmonize the approval process of common WMO-ISO standards, the guidelines
below clarify how the WMO internal approval corresponds to the ISO approval process for a
common WMO-ISO standard.

WMO

ISO
(extracted from process available on ISO website in
October 2018)

Decision by TC MG to collaborate
The Management Group of a Technical Commission
decides whether an ISO new work item proposal
is of interested to the Technical Commission,
and whether the Technical Commission wants to
collaborate on the development of the standard as
a common WMO-ISO standard.

Proposal Stage (10)
This first step is to confirm that a new International
Standard in the subject area is really needed. A
new work item proposal (NWIP) is submitted to the
committee for vote using Form 4.

Development of the standard
At least one expert selected by the Technical
Commission president represents the Commission
in the work of the ISO working group. In order to
ensure proper coordination, it is recommended
that a WMO Secretariat representative be also
designated as member of the working group.
The WMO experts in the working group need to
represent WMO interests and in case of need,
should liaise with the relevant team from the WMO
Technical Commission.

Preparatory stage (20)
Usually a working group (WG) is set up by the
parent committee to prepare the working draft
(WD). Successive WDs can be circulated until the
experts are satisfied that they have developed the
best solution they can. The draft is then forwarded
to the WG's parent committee who will decide
which stage to go to next (Committee stage or
Enquiry stage).

Review at the TC MG level
The proposed standard is submitted to the
Technical Commission Management Group, for
review. The proposed standard can be amended
until consensus is reached by the Management
Group on the technical content.

Committee stage (30)
This stage is optional. During this stage, the
draft from the working group is shared with the
members of the parent committee.
If the committee uses this stage, the committee
draft (CD) is circulated to the members of the
committee who then comment and vote using the
Electronic Balloting Portal. Successive CDs can
be circulated until consensus is reached on the
technical content.

Review at the TC level
The standard is submitted for review to the whole
Technical Commission membership. It is advised
that the draft standard be actually shared for
review with the whole WMO Membership, inviting
Members to comment on it. In case of concerns,
or objections with the standard, Members must
provide a clear explanation of their concerns and
proposed changes and are invited to nominate a
contact person for further correspondence.
According to the WMO General Regulations 77,
the president of the Technical Commission may
indicate that he/she intends to approve the
proposed text on behalf of the Commission, in case
no objections to the draft text are received from
Members by the conclusion of the mandatory 90day review period.
In case comments were received, these must be
taken into consideration and a new version must
be prepared taking into account those comments.

Enquiry stage (40)
The Draft International Standard (DIS) is
submitted to ISO Central Secretariat by the
committee secretary. It is then circulated to all
ISO members who then have 12 weeks to vote and
comment on it. (The submission interface should
be used to submit the draft).
The DIS is approved if a two-thirds of the
P-members of the TC/SC are in favour and not
more than one-quarter of the total number of
votes cast are negative than one-quarter of the
total number of votes cast are negative
If the DIS is approved and no technical changes
are introduced in the draft, the project goes
straight to publication. However, if technical
changes are introduced, FDIS stage is mandatory.
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ISO
(extracted from process available on ISO website in
October 2018)

WMO

Approval at the TC level
In case changes were introduced in the standard,
it is submitted for final approval to the whole
Technical Commission membership, or to the whole
WMO Membership (same as in the previous level).
In case there was no comment, and no objection,
and that the president of the Technical Commission
had expressed his intention to approve the
standard on behalf of the Commission, the
president of the Commission approves the
standard.

Approval stage (50)
This stage will be automatically skipped if the DIS
has been approved and no technical changes are
introduced.
However, if the draft incorporates technical
changes following comments at the DIS stage
(even if the DIS has been approved) the FDIS
stage becomes mandatory. The FDIS is circulated
to all ISO members for an eight-week vote.

Publication by the WMO Secretariat
The standard is prepared for publication by the
WMO Secretariat. Only editorial changes can be
made.

Publication stage (60)
At this stage, the secretary submits the final
document for publication through the Submission
Interface. However, if the standard has passed
through the Approval stage, the secretary may
submit the project leader’s responses to member
body comments on the FDIS.
Only editorial corrections are made to the final
text. It is published by the ISO Central Secretariat
as an International Standard.

Recommendation 9 (CIMO-17)
Technical Conferences on Meteorological and Environmental
Instruments and Methods of Observation
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling that CIMO Technical Conferences on Meteorological and Environmental Instruments
and Methods of Observation (CIMO TECOs) have been regularly organized on a biennial basis in
conjunction with instrument exhibitions,
Noting that CIMO TECOs:
(1)

Offer a unique opportunity for the exchange of experience and information on the latest
developments in instrumentation, observing methods and systems, and measurement
practices between experts in instruments and methods of observation from National
Meteorological and Hydrological Services, research institutes and the private sector,

(2)

Enable direct interaction with manufacturers of meteorological and other related
instruments and systems,

(3)

Provide opportunities for training and capacity development, particularly for participants
from developing countries,

(4)

Attract a wide audience of participants,

(5) Are organized as a continuing mutually beneficial partnership with the private sector,
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Noting with satisfaction that the latest CIMO TECOs have been organized in a manner
that has helped strengthen collaborations with other communities contributing to the WMO
Integrated Global Observing System (WIGOS), including the marine, atmospheric composition
and metrology communities,
Convinced that CIMO TECOs support the WIGOS measurement community initiative to
preserve knowledge concerning the measurement methodologies of existing technical
commissions in the WMO transition process to a new structure, and beyond, in a cost-effective
manner,
Decides to organize the next CIMO TECO in 2020;
Recommends that this series of conferences be continued, independently of the WMO
governance reform process, on the same biennial basis;
Requests the Secretary-General to ensure appropriate support and make the necessary
arrangements for these conferences.

Recommendation 10 (CIMO-17)
Upper-air instrument intercomparison
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling that the last WMO Intercomparison of High Quality Radiosonde Systems was held in
Yangjiang, China in 2010 and that this intercomparison still serves as a reference for Members
in their radiosonde procurement process,
Noting that:
(1)

Regular WMO radiosonde intercomparisons have been of very high value for Members by
providing independent assessments of the performance of radiosonde systems available on
the market and serving as a basis for the selection of operational radiosounding systems,

(2)

CIMO intercomparisons contribute to improving the quality and cost-effectiveness of
upper-air observing systems by providing recommendations on system performance and
on improvements to instruments and methods of observation and by providing suitable
working references for WMO Members and instrument manufacturers,

Noting further that several manufacturers have introduced new radiosonde models that have
not yet been assessed through an independent international campaign,
Recognizing the importance of upper-air measurements for numerical weather forecasting, as
well as for climate monitoring and other applications, and the importance of continuing to carry
out the corresponding independent performance assessments,
Having examined the offer from Deutscher WetterDienst (Germany) and MeteoSwiss
(Switzerland) to lead the intercomparison campaign, including the data analysis as described in
the concept note provided in the annex to the present recommendation,
Noting with satisfaction that one of the additional aims of the campaign is to involve
a variety of other measurement techniques, such as remote sensing and aircraft and
satellite observations, to assess the added value of these instrument systems for upper-air
observations,
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Convinced of the importance of carrying out such an upper-air instrument intercomparsion to
ensure the continued comparability of upper-air measurements,
Decides to endorse this intercomparison and conduct it as a priority activity;
Requests the president of CIMO, in consultation with the Management Group, to establish an
International Organizing Committee for overseeing the planning, conduct and evaluation of the
intercomparison campaign;
Recommends that WMO support this intercomparison by providing sufficient resources to meet
the general expenses linked to its conduct that are not covered by the offer of Germany and
Switzerland;
Proposes that, after the intercomparison, the analysis software be made available to
Members to enable them to make robust comparisons when testing radiosondes during future
procurement and selection processes;
Requests the Secretary-General to identify suitable resources to support the intercomparison;
Further requests the Secretary-General to make needed arrangements to ensure that the
project will be seamlessly transferred to the new relevant technical commission, should a
governance reform happen prior to the completion of the project;
Calls upon Members to also provide human and/or financial resources to support this
intercomparison;
Encourages all radiosonde manufacturers to take part in the campaign.

Annex to Recommendation 10 (CIMO-17)
Concept note for WMO-CIMO international radiosonde intercomparison campaign
Authors: Ruud Dirksen1, Christian Felix2, Volker Lehmann1, Alexander Haefele2
1

DWD

2

MeteoSwiss

Introduction
WMO-CIMO radiosonde intercomparison campaigns are organized for the purpose of getting
an overview of the performance of the various operational radiosounding systems that are
currently available. Such campaigns provide important information to national meteorological
services (NMHS), who partially base the selection of an operational radiosounding system for
their network on the outcome of these campaigns. Furthermore, these campaigns improve the
quality and cost-effectiveness of upper-air observing systems by providing recommendations
on system performances, improvements of instruments and methods of observation,
suitable working references to WMO Members and instrument manufacturers. Therefore, all
manufacturers of operational radiosonde systems are eligible to participate in the campaign,
and CIMO aims to include as many manufacturers as possible. Since the last intercomparison
campaign in 2010 in Yangjiang (China), several manufacturers have introduced new radiosonde
models, so that the time is ripe for another campaign to evaluate these recent developments.
One of the additional aims of the campaign is to involve a variety of other measurement
techniques such as remote sensing, aircraft and satellite observations to assess the added
value of these instrument systems for upper-air observations. This will be discussed in more
detail in the sections below.
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Planning, location and organisation
The next campaign is planned to take place in 2021 at DWD’s Meteorological Observatory
Lindenberg (Germany). The campaign will be organized under auspices of CIMO, with DWD and
MeteoSwiss as local organizers.
The Lindenberg campaign will cover 4 weeks in/around September 2021, during which each
radiosonde type will perform approximately 30 soundings (equally distributed over day and
night).
There is a common interest between the WMO-CIMO campaign and the GCOS Reference
Upper-air Network (GRUAN), where the purpose of GRUAN is to provide high-quality reference
observations for e.g. climate monitoring, and to do so a lot of effort goes into determining
measurement errors and uncertainties. There is growing recognition for GRUAN outside the
climate community, and GRUAN data are available for NWP. With the GRUAN Lead Centre being
situated at Lindenberg Observatory, participation of GRUAN in the campaign, similar to 2010,
is an obvious consequence. The GRUAN-contribution involves the selection and application
of reference in-situ instruments for temperature and water vapour, the characterization of
radiosondes under laboratory conditions and the application of manufacturer-independent
checks of the radiosondes prior to launch.
Similar to 1995, substantial laboratory testing with the focus on characterizing the errors and
uncertainties of radiosondes’ sensors will take place in a separate period; these laboratory
activities are an integral part of the radiosonde intercomparison campaign, and therefore are
compulsory for all participants. The timing of the laboratory campaign (before or after the
radiosounding activities) still is to be decided.
Lindenberg Observatory has an extensive and unique collection of remote sensing
instrumentation, which will be included in the campaign to assess and characterize the addedvalue of remote sensing instruments for upper-air measurements. Furthermore, it is expected
that the campaign will lead to a methodology on how to compare radiosondes with remote
sensing instruments.
Goal of the campaign
The main objective of the radiosonde intercomparison campaign is to test the performance of
operational radiosonde systems and to provide guidance on their performance relative to each
other, as well as to evaluate the current capabilities of remote sensing instruments. Its results
shall help NMHS in selecting radiosondes according to their requirements and will allow them
to evaluate the potential offered by remote sensing instruments to complement the in situ
information provided by the radiosondes.
The campaign shall not be used to test new prototypes, neither of radiosondes, nor of remotesensing instruments.
The specific goals of the campaign are, including these previously proposed by the GRUAN Task
Team Upper-air Intercomparison:
(1)

To bring all the major radiosonde manufacturers of all the different regions of the world
together.

(2)

To characterize the individual radiosondes with respect to their Reproducibility and to
determine the Uncertainty of the different measured parameters.

(3)

To compare the different radiosonde systems to a “Radiosonde Reference” (mean of
three chosen Traveling Standard Systems, that are to be selected by the International
Organizing Committee (IOC)).

(4)

To include remote sensing instruments for the benefit of upper-air measurements as a
whole.
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(5) To include Aircraft AMDAR observations.
(6)

To include satellite observations.

The study shall evaluate the capability of each system participating in the intercomparison to
reach the uncertainty targets for different use cases such as assimilation in numerical weather
models, satellite verification and climate monitoring as defined in the OSCAR requirements and
capabilities databases3.
Radiosounding activities
The radiosounding part of the campaign is envisaged to last 4 weeks in/around September
2021. For each radiosonde type approximately 30 soundings will be performed, equally
distributed over day and night, with multiple soundings per day. Routine radiosoundings in
Lindenberg are performed at 0, 6, 12 and 18 UTC, but the soundings for the campaign are not
bound to these times and can be scheduled at will.
In view of the expected number of participants it is presumably not possible to mount all
radiosondes on the same rig, therefore the sondes will be distributed over 2 or 3 separate
balloons that are launched within several minutes of each other. Previous radiosonde
intercomparisons were made without a reference since there is no universally accepted World
reference radiosonde. This complicated the comparison between radiosondes that were flown on
different rigs. For this campaign it is proposed to construct a traveling reference standard from
the average of three different radiosondes that are part of each and every rig that is flown. The
make and type of the three reference radiosondes will be decided by the IOC, and remain so for
the duration of the campaign.
The reproducibility (goal #2) can be tested by mounting two identical radiosondes on the same
rig. A given number of double flights allows the evaluation of the measurement uncertainty of
a system. The goal is to have double flights for all systems. This means that all manufacturers
need to supply two radiosonde receiving systems and operate them in parallel.
Prior to each sounding, the GRUAN-adopted practice of an additional manufacturer-independent
ground check will be performed. This involves inserting the radiosondes in a Standard Humidity
Chamber (SHC) with 100 %RH (or 97 %RH) atmosphere and recording its readings for several
minutes.
Further GRUAN-involvement concerns the application of in-situ reference instruments such
as the cryogenic frostpoint hygrometer (CFH) for humidity measurements. Other types of
reference hygrometers can be considered as well. Currently, no practicable balloon-borne
reference instrument for in-situ temperature measurements exists but the metrology
community is putting a considerable effort into this and if such an instrument becomes available
in time it will be employed during the campaign.
Laboratory activities
Lindenberg Observatory has well-equipped laboratory facilities for testing and characterizing
radiosondes under various conditions, ranging from typical surface conditions to those
encountered at 35 km altitude. In the set ups relevant experimental parameters such as
temperature, pressure, water vapour content, ventilation speed and actinic flux can be
controlled and monitored, allowing for the investigation of the accuracy of the radiosonde’s
sensors.
The motivation for the laboratory activities is that these will provide an assessment of the
accuracy of the various radiosondes against independent standards, and that the results
will aid to understand the differences that are observed during the actual soundings. This is
commensurate with the GRUAN philosophy for reference observations and traceability.
3

The targets accuracies in OSCAR are defined as goal, breakthrough and threshold targets see https://www.wmo
-sat.info/oscar/
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The laboratory campaign will be organized separately from the radiosounding campaign, as local
resources do not allow to organize both in Lindenberg simultaneously. It is still to be decided
whether this will be before or after the radiosounding activities.
The Laboratory program consists of the following components:
(1)

Calibration-verification at room temperature (Standard Humidity Chamber)

(2)

Calibration-verification at low temperatures (Climate Chamber)

(3)

Time-lag investigation (Climate Chamber)

(4)

Error due to solar radiation (Radiation set up)

Further details on the setups and the measurements are provided in the Appendix.
Remote sensing activities
Lindenberg Observatory is operating a number of ground-based remote sensing systems, both
for operational data acquisition and for research projects. One goal of the intercomparison
campaign is to characterize the added-value of remote-sensing instruments for upper-air
measurements.
The following ground-based remote sensing instruments should be available at Lindenberg for
the campaign in 2021 (no commitment):
(a)

482 MHz radar wind profiler (RWP)

(b)

1.5 μm Doppler lidar

(c)

355 nm multiparameter Raman lidar with spectroscopic capabilities

(d)

Microwave radiometer

(e)

Water vapour DIAL

(f)

35 GHz cloud radar

(g)

Ceilometers

There are two principal advantages of remote sensing systems in comparison to existing in-situ
measurement methods:
(1)

Much higher temporal resolution of the data, with typical values ranging from about 1 hour
to 1 minute

(2)

Capability to measure atmospheric variables which cannot easily be provided by standard
in-situ systems, particular quantities which are describing dispersed particles like aerosol
and clouds

In that respect, remote sensing systems are able to describe atmospheric structures at
smaller scales and allow for a more comprehensive quantitative assessment of the state of the
atmosphere.
Additional information on the state of the atmosphere shall help to plan and schedule the
radiosonde launches. Information about the vertical structure of clouds and aerosol layers
would further complement the measurements of the kinematic and thermodynamic state of the
atmosphere, possibly helping to assess radiation effects on the in-situ sensors.
In terms of direct intercomparisons between radiosondes and ground based remote sensing
instruments, the focus should be put on the parameters horizontal wind vector, temperature
and humidity. Such data should be available 24/7 from mainly the 482 MHz RWP and the
Doppler lidar, from the microwave radiometer and from the DIAL. The Raman lidar provides
humidity and temperature profiles on demand for a given period around a planned radiosonde
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launch. The challenge will be to separate differences originating from the Lagrangian
measurement character of the radiosonde wind measurement (as the sonde is drifting away
with the wind) in contrast to the Eulerian character of the surface based remote sensing
measurements from “instrumental” differences originating from the different measurement
approaches. However it seems to be possible to review and refine previous work, with the goal
of devising a rather general methodology for such comparisons.
Space borne observations
Satellite-based systems provide semi-continuous observations of atmospheric parameters over
a large spatial extend with the same instrument. In contrast to radiosondes, the calibration of
the instrument is the same for consecutive observations over the same location, and as such
can be considered a kind of traveling standard. Satellite-based radio occultation systems and
nadir viewing IR profilers routinely observe profiles of temperature and humidity, providing a
valuable data source for comparing to radiosoundings. However, for IR profilers the quality and
extend of the retrieved profile is strongly affected by the presence of clouds.
The radiosounings performed during the campaign will be compared to satellite observations.
In view of the effort involved in handling large amounts of satellite data it is preferable to
involve groups that have expertise in satellite-radiosonde cal/val. An example of such is NOAA’s
NPROVS system, which is actively involved in GRUAN. Targeted observations to increase the
coincidence and collocation of radiosoundings with satellite overpasses or RO-observations are
possible. For this we can make use of a joint GRUAN-EUMETSAT service that routinely provides
collocation and overpass predictions for any given location.
Airborne observations
Lindenberg Observatory is situated in the vicinity of the Berlin airports. In fact, the observatory
lies under the eastern approach corridor of Schönefeld airport. This makes it worthwhile to
include AMDAR profile observations from airplanes flying into or departing from Schönefeld
airport in the campaign. Each day between 10 and 20 AMDAR profiles from the Berlin area
are submitted to the GTS. These additional profiles of temperature and humidity up to 12 km
altitude not only provide auxiliary measurements but can also be used to intercompare and
evaluate the AMDAR and the radiosonde observations.
A relatively new development is the use of unmanned aerial vehicles (UAV, colloquially known
as drones) for meteorological observations. Numerous studies in this field are, or have been,
conducted. Clearly, drones have a great potential for in-situ observations, with obvious
advantages of drones being reusability and the ability to perform observations along targeted
trajectories instead of following a Lagrangian trajectory dictated by the wind field. However,
the limited vertical range of currently available drone platforms make that drones are still far
removed from being a cost-efficient alternative to radiosondes. Nevertheless, it is possible to
employ drones during the campaign to compare the performance of meteorological drones and
radiosondes in the boundary layer.
Close cooperation and coordination with air traffic control will be necessary since Lindenberg
Observatory lies in the approach of Berlin Schönefeld airport (controlled airspace above
2500m); this will come on top of the coordination effort that will be necessary in view of the
large number of balloons that is going to be launched during the campaign.
Data policy
The participants (manufacturers) will submit both raw (unprocessed) and processed
measurement data to the campaign database.
A common data format will be defined, preferably NetCDF.
The required minimal set of parameters that should be present in each data file will be defined
by the IOC.
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All data will be made accessible to the scientific community, when the final report is published.
Resources
The campaign will be hosted and conducted as a joint DWD-MeteoSwiss operation.
The laboratory and radiosounding activities will be performed by staff of the in-situ sounding
group from Lindenberg Observatory (~15), supported by various technical staff (~6).
MeteoSwiss will provide personal support in form of a scientist, a technician and a scientific
programmer. Furthermore MeteoSwiss will provide analysis software (RSKOMP) as well as
limited monetary support.
Supplied by DWD:
(a)

Balloons + Helium

(b)

Office space

(c)

IT infrastructure

(d)

Mechanical workshop

(e)

Laboratory facilities

(f)

Personnel (scientists, technicians, IT specialists)

Supplied by MeteoSwiss:
(a)

1 scientist

(b)

1 technician

(c)

1 Scientific programmer

(d)

Analysis software

(e)

Monetary support

Representatives from CIMO and GCOS will also be involved in the campaign.
Data analysis will be done by DWD and MeteoSwiss with support from GCOS.
The final report will be written by DWD and MeteoSwiss with support from GCOS and CIMO. The
lead author still has to be appointed. Similar to other CIMO intercomparisons, the IOC will be in
charge of approving the final version of the report prior to its publication.
Glossary
CFH

Cryogenic Frostpoint Hygrometer

CIMO

Commission for Instruments and Methods of Observation

DIAL

Differential Absorption Lidar

DWD

Deutscher Wetterdienst (Germany’s national meteorological service)

GCOS

Global Climate Observing System

GRUAN

GCOS Reference Upper-air Network

IOC

International Organizing Committee

MeteoSwiss

Federal Office of Meteorology and Climatology, Switzerland

NMHS

National Meteorological and Hydrological Services
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NWP

Numerical Weather Prediction

OSCAR

Observing Systems Capability Analysis and Review Tool

RWP

Radar Wind Profiler

References
Miloshevich, L. M., A. Paukkunen, H. Vömel, and S. J. Oltmans, Development and Validation of a
Time-Lag Correction for Vaisala Radiosonde Humidity Measurements, J. Atmos. Ocean. Technol.,
21(9), 1305–1327, doi:10.1175/1520-0426(2004)021<1305:DAVOAT>2.0.CO;2, 2004.
_____________
APPENDIX TO ANNEX
(1)

Calibration verification at room temperature in Standard Humidity Chamber

The Standard Humidity Chamber (SHC) is a cylindrical vessel with a volume of 17 litres. The air
inside has a well-defined relative humidity which is achieved by reference salts, desiccant or
distilled water. A fan circulates the air at 5m/s to mimic the ventilation during ascent. A Pt100
reference temperature sensor provides an accurate reading of the temperature inside the SHC.
The sensor boom of the radiosonde will be inserted for several minutes into SHCs with
various humidities listed in Table 1, during which the temperature and humidity readings of
the radiosonde are recorded. These readings together with the reference temperatures and
humidities will be used to assess the calibration accuracy of the radiosonde’s temperature and
humidity sensors.
Relative Humidity (%RH)

0

11

33

75

97

100

Substance

desiccant

LiCl

MgCl

NaCl

K2SO4

H2O

Table 1: Humidity values that can be achieved in the SHC using reference saline mixtures.

(2)

Climate chamber – Calibration at low temperatures

Experiments in the climate chamber are performed to assess the calibration-accuracy of the
radiosondes at sub-zero temperatures. An airtight SHC-like setup mounted inside the climate
chamber allows to control experimental parameters such as temperature, pressure and water
vapour concentration. The radiosonde is mounted inside the pressurized chamber, which
contains reference sensors for above-mentioned parameters. The air inside the chamber is
circulated to mimic ventilation during ascent and to ensure the absence of gradients in the
chamber. This set-up allows to check the accuracy of the calibration of the temperature,
humidity and pressure sensors at conditions that are encountered between the surface and
40 km altitude.
Table 2 lists the operational range of the climate chamber
Parameter

Range

Temperature

–75°C to +30°C

Relative humidity

0%RH – saturation

Pressure

10 hPa – ambient

Table 2: Range of operational parameters for the climate chamber
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Climate chamber – time lag of humidity sensors

The time lag of the humidity sensor refers to the temperature-dependent response time of the
sensor to changes in the relative humidity [e.g. Miloshevich et al. 2004].
The time lag will be investigated by subjecting the humidity sensor to a stepwise change in
water vapour concentration at various ambient temperatures. These tests will be performed in a
special set-up inside the climate chamber, at temperatures between –75°C and –20°C.
The set-up is capable of rapidly changing the airflow from 0%RH (dry nitrogen gas) to levels
close to saturation while keeping the temperature of the airflow within a well-defined range.
(4)

Radiation tests

A dedicated set up has been developed and constructed at Lindenberg Observatory to
investigate the errors on the temperature and humidity readings induced by solar radiation. This
set-up resembles a wind tunnel, in which the air is circulated at ~5 m/s. The pressure inside the
system can be reduced to 3 hPa, which corresponds to an altitude of >35 km.
The radiosonde is mounted inside a quartz-glass cylinder and can be illuminated by the Sun
or by an artificial light source, filters can be applied for testing the response at lower light
intensities. The entire setup is mounted on a solar tracker to control the angle of incidence
(elevation angle). In addition, the radiosonde can be rotated around its axis to vary the azimuth
angle.
Parameter

Range

Pressure

3 hPa – ambient

Ventilation

0 – 7 m/s

Irradiance (solar)

600 – 1000 W/m2

Irradiance (light source)

< 2000 W/m2

Filter transmission

30, 50, 70 % (no λ-dependence)

Incidence angle

0–90° (2 axes)

Table 3: operational parameters of radiation set up

Recommendation 11 (CIMO-17)
Continuity of WMO activities related to instruments and methods of observation
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the terms of reference of the Commission for Instruments and Methods of Observation
(CIMO) adopted through Resolution 43 (Cg-XVI) – Terms of reference of the technical
commissions,
Noting further the outcomes of the seventieth session of the Executive Council in respect of
WMO constituent body reform, in particular:
(1)

Resolution 36 (EC-70) – WMO Constituent Bodies Reform Transition Plan and
Communication Strategy,

(2)

Recommendation 20 (EC-70) – WMO Strategic Plan, concerning the WMO Strategic Plan
2020–2023,
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Recommendation 25 (EC-70) – WMO technical commissions and other bodies, concerning
the establishment of a new WMO technical commission structure for the eighteenth
financial period (2020–2023), subject to adoption by the Eighteenth World Meteorological
Congress in 2019,

Mindful of the importance of the work of WMO in:
(1)

Assisting Members to fulfil, through the Instruments and Methods of Observation
Programme (IMOP), the strategic priorities and expected results of the Organization as
conveyed in the WMO Strategic Plan,

(2)

Cooperating with the International Organization for Standardization (ISO) and the
International Bureau for Weights and Measures (BIPM) in the fields of standardization
of instruments and measurements and in establishing measurement traceability to the
International System of Units,

Considering that the existing terms of reference of CIMO, as well as the new vision for the
future of environmental measurements, suitably reflect the responsibilities of the Commission
in the intersessional period immediately following its seventeenth session,
Having agreed that the Commission (or its successor) should pursue the following strategies
to realize its mission and vision for the future of environmental measurements:
(1)

Collaborate effectively with users and measurement providers,

(2)

Develop and promote the implementation of standardized measurement practices,

(3)

Develop and provide effective standards and guidance material,

(4)

Provide guidance for the implementation of new measurement technology,

(5) Identify and characterize the potential of emerging measurements,
Urges Congress, in considering the establishment of a new WMO technical commission
structure for the eighteenth financial period (2020–2023), to ensure:
(1)

Continuity of IMOP activities corresponding to the foregoing strategies;

(2)

Continuity of cooperative arrangements with ISO, BIPM and other relevant organizations,
with the appropriate positioning of WMO within the standardization and metrology
communities.

Recommendation 12 (CIMO-17)
Continuation of the Inter-programme Expert Team on Operational Weather Radars
and the Inter-programme Expert Team on Aircraft-based Observations
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Decision 35 (EC-68) – Inter-programme Expert Team on Operational Weather Radars,

(2)

Decision 37 (EC-70) – Inter-programme Expert Team on Aircraft-based Observing Systems,
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(3)

Regulation 38 of the General Regulations (2015 edition) specifying that intercommission
working groups shall normally serve until the next session of the World Meteorological
Congress,

(4)

Recommendation 25 (EC-70) – WMO technical commissions and other bodies, concerning
the establishment of a new WMO technical commission structure for the eighteenth
financial period (2020–2023),

Noting that an Inter-programme Expert Team on Operational Weather Radars (IPET-OWR)
and an Inter-programme Expert Team on Aircraft-based Observations (IPET-ABO) have been
established to make the best use of available resources and to avoid duplication of work and
structures,
Recommends that Congress:
(1)

Approve the continuation of both IPETs until the new governance structure of WMO is
in force or until CIMO and the Commission for Basic Systems recommend that they be
disbanded;

(2)

Authorize CIMO and the Commission for Basic Systems to make minor changes to the
terms of reference of IPET-OWR and IPET-ABO, if necessary, and provided that both
commissions agree on the proposed new terms of reference.

Recommendation 13 (CIMO-17)
Review of resolutions of the Executive Council related to the
Commission for Instruments and Methods of Observation
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting:
(1)

With satisfaction the action taken on its previous recommendations by the Executive
Council,

(2)

The review of previous resolutions and recommendations of the Commission and of
relevant resolutions of the Executive Council (CIMO-17/INF. 5),

Recommends that Executive Council Resolution 13 (EC-XXXIV) – Development and comparison
of radiometers and Decision 34 (EC-69) – Translation of the International Cloud Atlas (WMONo. 407) remain in force.
Note:

This recommendation replaces Recommendation 4 (CIMO-16), which is no longer in
force.
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