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GENERAL SUMMARY OF THE WORK OF THE SESSION
1.

OPENING OF THE SESSION (agenda item 1)

1.1
At the kind invitation of the Government of the Russian Federation, the sixteenth
session of the Commission for Instruments and Methods of Observation (CIMO-16) was held at the
Park Inn Pribaltiyskaya in Saint Petersburg, Russian Federation, from 10 to 16 July 2014. The
session was opened at 10:00 a.m. on Thursday, 10 July 2014, by the president of the Commission,
Prof. Dr. Bertrand Calpini (Switzerland). He welcomed the participants and expressed his
appreciation to the Government of the Russian Federation for hosting the session and the
Technical Conference preceding it. He stressed the challenges CIMO faces in the area of new
technologies and the importance of the session for the establishment of the work programme for
the Commission for the next intersessional period.
1.2
Mr Alexander Frolov, the Permanent Representative of the Russian Federation with
WMO, also welcomed the participants to Saint Petersburg. Referring to the operation and further
development of the WMO observing networks, he stressed the important role CIMO plays in the
development of observing practices and technical guidance for National Meteorological and
Hydrological Services and in the collaboration with the instrument manufacturers. Mr Frolov
underlined the important task of this session in updating the Guide to Instruments and Methods of
Observation and referred to the effort of Roshydromet in translating its current version into Russian
language.
1.3
Finally, Mr Frolov brought to the attention of the Session that Roshydromet continued
implementing of various observing networks and systems in support of its national mandate and
international commitments that was recently underpinned by the successful launch of the Russian
meteorological satellite METEOR M2 during the Seventh All-Russian Meteorological Congress.
1.4
In his opening statement, Mr Jeremiah Lengoasa, Deputy-Secretary General of the
WMO, welcomed the delegates and representatives of partner organizations on behalf of
Mr Michel Jarraud, Secretary-General of WMO. He also expressed his appreciation to the
Government of the Russian Federation and Mr Alexander Frolov, the Permanent Representative of
the Russian Federation with WMO and the Director of the Roshydromet for hosting the meeting.
The Deputy Secretary-General thanked the President of the Commission, Prof. Dr. Bertrand
Calpini, for his able leadership in moving forward with the agenda of the Commission during the
previous four years and for his outstanding contribution and dedication to the Commission.
1.5
Referring to the standardization of meteorological and related observing practices,
Mr Lengoasa noted that for many years CIMO had played a key role at the forefront of knowledge,
scientific and technical developments in this area. He stressed that the work of the Instruments
and Methods of Observation Programme (IMOP) had been critical to deliberations of other
technical commissions and WMO Programmes and that ensuring accuracy, traceability and
worldwide compatibility of observational data, continued to be a cornerstone of WMO. He recalled
that during the intersessional period, through calibrations, intercomparisons and increased
adherence to standardized observing procedures and practices, there had been further
improvement in the global quality, reliability and compatibility of instruments. In addition, the
provision of technical assistance and training to developing countries, the release of timely
technical publications and the organizing of technical conferences and instrument exhibitions had
also provided important benefits to WMO Members.
1.6
The sixteenth session of the Commission was attended by 80 participants, including
representatives of 45 Member countries of WMO and 1 international organization. The list of
participants is given in the appendix to the present report.
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2.

ORGANIZATION OF THE SESSION (agenda item 2)

2.1

Consideration of the report on credentials (agenda item 2.1)

The representative of the Secretary General of WMO presented a report on credentials
taking into account the documents received prior and at the session. The session unanimously
accepted the report and adopted the final report on credentials. The session agreed that a
Credentials Committee need not be established.
2.2

Adoption of the agenda (agenda item 2.2)

The proposed annotated agenda, as contained in CIMO-16/Doc. 2.2 was adopted by
the session.
2.3

Establishment of committees (agenda item 2.3)

Nomination Committee
2.3.1

A Nomination Committee was established, consisting of:
•

Mr Volker Kurz (Germany) (Chairperson)

•

Mr Ercan Büyükbas (Turkey)

•

Mr Heng Zhou (China)

Committee for the Designation of CIMO Testbeds and Lead Centres
2.3.2
A Committee for the Designation of CIMO Testbeds and Lead Centres was established
by the Session of the Commission to review proposals of new CIMO Testbeds and Lead Centres
and make a proposal to the Session for their designation. The following members were included as
members of the Committee:
•

Mr Bruce Ward Forgan (Australia) (Chairperson)

•

Mr Bruce Hartley (New Zealand)

•

Mr Heng Zhou (China)

Coordination Committee
2.3.3
In accordance with General Regulation 29, a Coordination Committee was established,
consisting of the president of the Commission, Mr Bertrand Calpini (Switzerland), Mr Bruce W.
Forgan (Australia), the representative of the Secretary-General and a representative from the local
organizing committee.
2.3.4
The Commission agreed to conduct its business in plenary meetings only to be chaired
by the President of the Commission, except for agenda item 11 “Election of Officers” that will be
chaired by Mr Malcolm Kitchen (United Kingdom of Great Britain and Northern Ireland).
2.3.5
Mr Bruce Hartley (New Zealand) was appointed Rapporteur on Previous Resolutions
and Recommendations of the Commission.
2.3.6
The Commission agreed that the co-chairpersons of the Open Programme Area Groups
(OPAG) and the chairperson of the CIMO Editorial Board would be selected by the president and
vice-president elect based on the expression of interest from among delegates, see agenda item 9.
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Other organizational matters (agenda item 2.4)

The session agreed upon the working hours of the session. The Commission felt that, in
accordance with General Regulation 111 and in view of the technical nature of its discussions, it
was not necessary to prepare minutes of its plenary meetings and decided that such minutes
would not be prepared for the sixteenth session and therefore did not establish a Drafting
Committee.
3.

REPORT BY THE PRESIDENT OF THE COMMISSION (agenda item 3)

3.1
The Commission noted with appreciation the report presented by Prof. Dr B. Calpini
(Switzerland), the president of CIMO, on the Commission’s activities since the fifteenth session of
the Commission.
3.2
The Commission agreed with the president that the Commission, through its
Management Group, Expert Teams and members, had made significant progress since CIMO-XV.
It also agreed that new challenges pose demands on the limited resources and encouraged the
incoming Management Group to prioritize activities and to continue addressing the impacts of the
current funding and availability of expert on the Instruments and Methods of Observation
Programme (IMOP) activities.
3.3
The Commission expressed its appreciation for the work done during the intersessional
period and thanked the president, the vice-president, and the members of the Management Group,
expert teams, task teams, and theme leaders. The Commission also thanked those Members that
hosted meetings of experts, intercomparisons, and other CIMO events.
3.4
The Commission welcomed the actions taken by the president that contributed to the
progress of the Commission since its fifteenth session, in particular the engagement of CIMO in
the WMO Integrated Global Observing System (WIGOS), Global Framework for Climate Services
(GFCS), Disaster Risk Reduction (DRR), Capacity Development and Aeronautical Meteorology,
which comprise the five priority areas of the Organization. In particular, and with regard to the
engagement of CIMO in WIGOS, the Commission commended the role played by the president in
co-chairing the Inter-Commission Coordination Group on WIGOS.
3.5
The Commission invited its president to continue efforts regarding alignment of CIMO
activities to the priorities of the Organization. It also expressed support to the president in his
efforts to address further those issues of utmost importance to the Commission.
4.

DECISIONS AND FUTURE PRIORITIES RELATED TO STANDARDIZATION AND
INSTRUMENT INTERCOMPARISONS (agenda item 4)

4.1
The Commission thanked Dr Bruce Forgan (Australia) and Dr Jitze van der Meulen
(Netherlands), Co-chairpersons of the OPAG on Standardization and Intercomparisons, for
steering the work of the OPAG during the intersessional period, according to the OPAG’s terms of
reference. The Commission thanked Mr Brian Howe (Canada), Chairperson of the Expert Team on
Standardization, Dr Steven Oncley (United States of America), Chairperson of the Expert Team on
New In Situ Technologies, Mr Emanuele Vuerich (Italy), Chairperson of the Expert Team on
Instrument Intercomparisons, and Mr Stewart Taylor (United Kingdom), Chairperson of the Task
Team on Aircraft-Based Observations, for their leadership of those respective teams. The
Commission also thanked Mr Axel Hoff (Germany) and Dr Jitze van der Meulen (Netherlands), for
their contributions as Theme Leaders on Aircraft Measurements, and Dr Steve Cohn (United
States) for his chairmanship of the Task Team on the International Cloud Atlas.
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Standardization
4.2
The Commission, noting that metadata standards are fundamental to the enhancement
of WIGOS, was pleased by the positive collaboration between the ET on Standardization and the
WIGOS Task Team on WIGOS Metadata. The Commission recommended that a high priority
should be given to the further development of metadata standards during the next intersessional
period.
4.3
The Commission appreciated the work done in developing guidance on the
implementation of the siting classification and endorsed the plan to share the various practices in
use by WMO Members to assess a site and define the classes of each sensor. However, the
Commission recognized that further work should be done in implementing the classification in a
consistent manner and therefore supported further development of this guidance.
4.4
The Commission stressed the importance of ensuring that the siting classification be
based on scientifically based reasoning and welcomed contributions from Members including the
results of field studies, experiments and simulations to verify the criteria of the classification. The
Commission encouraged further investigations by Members and scientists from related fields
intended to clarify uncertainties of observation. The Commission appreciated that the Nordic
countries, together with Estonia, are planning a common project, within the Nordmet cooperation,
which may lead to suggestions for changes in the siting classification standard.
4.5
The Commission stressed that coordination with other technical commissions in regard
to standards is essential. Furthermore, it endorsed the CIMO MG recommendation that the WMO
Secretariat provides support in formalizing the interactions with other technical commissions
towards getting appropriate feedback from those relevant communities, in particular to collaborate
with the Commission for Hydrology on the standard for the classification of instruments for rainfall
intensity measurements.
4.6
The Commission was pleased with the interaction between the ET on Standardization
and ISO during the last intersessional period, and looked forward to the finalization of the common
WMO-ISO standards under review and development (the siting classification and the wind lidar
standards).
4.7
The Commission noted the work that had been carried out under ISO Technical
Committee 146 “Air Quality”/Subcommittee 5 “Meteorology” (TC146/SC5) to formalize the WMO
Siting classification for surface observing stations on land as an ISO standard. It noted the small
editorial changes that have been proposed by the ET on Standardization to address comments
received from ISO. The Commission reviewed the text of the provisional common WMO/ISO
standard, approved the final version provided in Annex I to the present report and requested the
Secretariat to include it in the CIMO Guide. The Commission noted that ISO also will soon vote on
approval of this standard as WMO/ISO standard ISO/FDIS 19289:2014(E): Meteorology – Siting
classification for surface observing stations on land, which will be independently published by ISO.
4.8
The Commission noted that some existing ISO Technical Committee 180 “Solar
Energy”/Subcommittee 1 “Climate - Measurement and Data” (TC180/SC1) standards are of
relevance to WMO Members and are in the process of being updated. It recommended that
wherever possible, CIMO experts continue to liaise with ISO TC 180/SC1 to provide updated
information and feedback addressing the metrological aspects of its existing standards, whenever
this is required.
4.9
The Commission strongly supported the view that standardization of observational
practices should focus on the priority requirements of WIGOS. One key focus area of WIGOS is
the added value that can be obtained by combining observations made by various systems to meet
user requirements for a specific observational product. The Commission recognized that it needed
to expand its efforts to address such matters. As a consequence, the Commission recommended
that the relevant ET(s) identifies types of composite observations that can be standardized within
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WIGOS and develops guidance material on them (for example, rainfall fields from radar, satellite
and rain gauges).
New In Situ Technologies
4.10
The Commission noted that current technology developments require dedicated data
processing by complex algorithms. Such technologies will enable integrated usage of both remotesensing and in situ observational data in providing the required observational variables. The
Commission recommended further development of standard procedures and algorithms to ensure
uniformity and traceability of the observational data to SI, and identifying relevant material to be
published in the CIMO Guide.
4.11
The Commission recognized that intercomparisons and performance tests provide
essential information necessary for the development of standards for operational measurement
and data processing techniques involved in automatic observing instruments, to overcome the
difficulties faced in obtaining relevant detailed information and sometimes proprietary information
from instrument developers. The Commission supported organization of different intercomparisons
and performance tests of automatic observing systems and recommended further collecting and
publishing of all relevant outcomes of these events.
4.12
The Commission, noting the high costs of transition from manual observations to
automated technologies, recommended continuation of efforts to develop guidance material for
publication on best practices in, and on the advantages and disadvantages of, transitioning to
automated technology, in particular to AWS.
4.13
A number of automatic observing systems only detect or determine specific weather
events, in particular present weather phenomena. The Commission was informed that no specific
uncertainty requirements are defined in terms of likelihood of correct detection and that those
observing systems do not provide any quality information related to the reports. The Commission
stressed the importance of collaboration with HMEI on this issue and encouraged relevant ETs to
do their utmost to collect quality information about the sensor output with regard to uncertainty,
wherever possible.
4.14
The Commission was informed of the need for increased measurement ranges of some
variables (such as wind strength), required for measurements in extreme climates and during
extreme weather. It decided that priority must continue to be given to addressing the need for
instruments to be more resilient to extreme or hazardous weather conditions. As available
documentation on instrument design and experiences related to extreme weather is still limited, the
Commission requested the Management Group to task the appropriate team to further investigate
how to obtain guidance material on the design of instruments which can withstand extreme
weather events and work towards developing guidance material for publication as IOM reports
and/or the CIMO Guide. The Commission encouraged manufacturers and HMEI to address the
need for resilience to extreme conditions in the design and manufacture of meteorological and
hydrological instruments.
4.15
The Commission noted the recent development of new radiation reference instruments.
Preliminary solar irradiance measurements from a new SI-traceable cryogenic radiometer differ
from the World Radiation Reference (WRR). The Commission recognized the need to address this
apparent difference. The Commission also noted that new reference infrared radiometers have
been developed that provide longwave radiation measurements which are directly traceable to SI
and it recommended intercomparison of these new instruments with the World Infrared Standard
Group (WISG). The Commission decided to establish a Task Team to address these matters and
any related change management issues in regard to both the WRR and the WISG according to the
Terms of References provided in Annex III to the present report.
4.16
Due to a lack of defined requirements for the measurement of icing, the Commission
encouraged Members to inform WMO of their specifications of requirements for such
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measurements and recommended that the relevant CIMO ET conduct further investigations into
the capabilities of currently existing technologies to measure icing.
4.17
The Commission was informed of the need for technologies capable of detecting
volcanic ash and of determining vertical profiles of volcanic ash content more accurately. Based on
promising reports on experiences with remote-sensing techniques, in particular with LIDAR, the
Commission decided that appropriate guidance material should be drafted on this topic for
publication in the CIMO Guide or as an IOM Report.
4.18
The Commission noted the importance of the eddy-covariance technique, frequently
used in atmospheric science to determine vertical turbulence fluxes, such as of momentum, heat,
water vapour, carbon dioxide and methane. Networks of stations using eddy-covariance
techniques have been developed worldwide. The Commission recognized a need to follow-up, in
liaison with CAS, on the user requirements for improved global standardization in this area.
4.19
The Commission noted limited capabilities of existing measurement techniques for
some variables, such as characterization of the surface, snow packs and volcanic ash, that have
become increasingly relevant for many meteorological applications. The Commission encouraged
further investigation and reporting on development of these techniques.
Intercomparisons
4.20
The Commission expressed its appreciation for the work of the ET on Instrument
Intercomparisons during the intersessional period, and in particular its efforts to engage other ETs
in the work being done on intercomparisons, and encouraged it to continue such engagement.
4.21
The Commission welcomed the introduction of SPICE (Solid Precipitation
Intercomparison Experiment) which comprises a WMO/CIMO multi-site intercomparison of
instruments and systems of observation for the measurement of solid precipitation. The
Commission noted that one of the main objectives of the experiment is the assessment of a wide
range of instruments under various climates, and that for that purpose 20 sites worldwide have
been equipped and configured according to defined standards in order to allow comparison
between the sites. The Commission was especially pleased with the current achievements of the
project, and the experiment’s recognition as a demonstration project of the Global Cryosphere
Watch (GCW). The Commission congratulated the whole SPICE team for the important work
carried out to date.
4.22
The Commission noted the SPICE International Organizing Committee’s concern
regarding the risk that SPICE may not deliver the planned results if it cannot acquire a
comprehensive and representative dataset and the consequential delaying in the publishing of the
SPICE Final Report as a result of very limited capacity currently dedicated to analysis of the results
and to writing of the report. The Commission noted that the duration of the intercomparison is to be
extended from two to three winter seasons (winter seasons: 2012/2013, 2013/2014, 2014/2015 in
both Northern and Southern Hemispheres).
4.23
The Commission noted the successful International Pyrheliometer Comparison (IPC) at
the World Radiation Centre at Davos in 2010, and the resultant report that enables solar radiation
traceability throughout the world. The parallel intercomparison at the IPC of instruments for
measuring infrared radiation was received by the Commission as a most welcome development in
longwave traceability to the World Infrared Standard Group, and thanked the World Radiation
Centre Davos for sponsoring the intercomparison.
4.24
The Commission was informed that the infrared intercomparison at the IPC in 2010
demonstrated the significant improvement in the uncertainty of infrared radiation measurements.
As a result the Commission decided to include future infrared intercomparisons conducted in
concert with future IPCs in the provisional programme of CIMO intercomparisons to enhance the
traceability of measurements to the World Infrared Standard Group and to promote capacity
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development of participants in standardization of procedures and practices in infrared
measurements.
4.25
The Commission was pleased to be informed that there will be an International
Pyrheliometer Comparison at the recently refurbished World Radiation Centre in 2015.
4.26
The Commission noted that Regional Association VI (Europe) has proposed
collaboration between RA VI and CIMO in addressing observations at mountain stations. Specific
problems faced at those stations include the measurement of wind in icing conditions and of
precipitation, as well as logistical problems related to power supply and telecommunications, in
particular in the context of the automation of such stations. The Commission welcomed the
proposal from the president to host a workshop on this topic in Switzerland and agreed to jointly
organize with RA VI such a workshop on the challenges of operating instruments in mountainous
conditions. The Commission expressed its appreciation for the offer from Switzerland to host this
workshop and encouraged all Members to provide resources to support this activity. In addition,
the Commission recognized that this workshop would be relevant to Members outside RA VI, and
encouraged the President of CIMO to engage with all the Regional Associations for consideration
of their involvement and support.
4.27
The Commission highlighted the essential contribution provided by the WMO
Intercomparison of Radiosonde Systems conducted in Yangjiang, China, in 2010, to the WMO
Integrated Global Observing System (WIGOS), which has led to the improvement of services to
society by increasing the quality of operational radiosonde data, hence its usefulness for all
application areas. The Commission thanked all the team involved in the intercomparison, and
particularly Dr John Nash for his outstanding work in preparing the report of the intercomparison
and in incorporating the outcomes of this experiment into the CIMO Guide.
4.28
The Commission noted that the ability of CIMO to support intercomparisons is limited
and recognized that it would be difficult to organize more than two global intercomparisons in
addition to the IPC in the next intersessional period. The Commission was encouraged by the
interest expressed by some Members for an intercomparison of ceilometers and lidars for the
detection of high aerosol concentration (particularly those related to volcanic ash) that could
complement the recent E Profile initiative. Similarly, the Commission was pleased to be informed
of exploratory work carried out towards carrying out an international radiosonde intercomparison
that would allow determination of uncertainty for individual sonde types by performing double
soundings for each sonde type. The Commission was also informed of a proposal from Croatia to
carry out a regional intercomparison of reference pyranometers of the WMO RA VI Members.
4.29
The Commission recalled the list of intercomparisons envisaged to be carried out by the
Commission and adopted the provisional list of instrument intercomparisons as provided in
Annex II to the present report.
4.30
Noting the indications from the last two TECO and METEOREX events that radiosonde
technology is rapidly changing; that there is significant need in the aviation meteorological
community for vertical profiles of aerosol and volcanic ash concentration; the increasing demand
for observations of surface aerosol concentration (e.g. PM2.5 and PM10), and the significant
differences in instrumentation methods; and that CIMO is unlikely to be able to support more than
two international intercomparisons in addition to IPC during an intersessional period, the
Commission requested the CIMO Management Group to:
(a)

Consider the potential for success of international intercomparisons on (i) radiosonde
performance, (ii) vertical aerosol and volcanic ash concentration by optical remotesensing, and (iii) surface aerosol concentration, and produce a recommendation for the
two most likely international intercomparisons;

(b)

Task relevant expert teams to generate feasibility reports for those two
intercomparisons, demonstrating their expected impact on consistency of observations,

8

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

and to present these recommendations and the results of the feasibility studies to the
CIMO Management Group.
The Commission was greatly encouraged by the readiness of Switzerland, the Russian Federation,
France and China to assist in these activities and/or consider hosting them. The Commission
encouraged its members to consider voluntary contributions to the CIMO Trust Fund to help
resource its international intercomparisons.
4.31
The Commission encouraged the WMO Secretariat to provide, through the WMO/IMOP
website, web links to publications recommended by the ETs that report the results of
intercomparisons carried out by independent parties, as this ensures that Members have access to
important and most recent results.
4.32
With reference to the terms of reference for intercomparisons in the CIMO Guide, the
commission stressed the need to ensure the proper archiving of data and metadata generated
during the intercomparisons, as well as related data analysis procedures and results, and to
guarantee their availability for additional studies after completion of any intercomparison.
Aircraft-based Observations
4.33
The Commission was informed that, following the cessation of the activities of the WMO
AMDAR Panel in 2012, the international programmatic aspects of aircraft-based observations and
the WMO AMDAR observing system of the GOS became the responsibility of the WMO Technical
Commissions. As a result the relevant activities and tasks relevant to aircraft-based observations
had been reorganized so as to be divided between the Commission for Basic Systems (CBS) and
CIMO. Given the significant number of activities allocated to CIMO, a Task Team on Aircraft
Observations was formed in 2013 under the direction of the CIMO Management Group. At its first
session in February 2014, the Task Team, noting the ongoing nature of many of its activities, tasks
and associated workplan, proposed the replacement of the Task Team with an Expert Team and
recommended that there no longer existed a requirement to maintain a Theme Lead on Aircraft
Measurements. The Commission agreed with this proposal and with the establishment of an
Expert Team on Aircraft-based Observations (ET-AO) with the Terms of Reference provided in
Annex III to the present report.
4.34
The Commission noted the importance and relevance of a number of variables reported
by aircraft. Because of the impact of availability and quality of these variables on many applications
in meteorology and climatology, the Commission requested ET-AO to place a focus on the
following variables:
(a)

Air temperature, in particular measurement uncertainty;

(b)

Water vapour, in particular on performance and measurement uncertainty;

(c)

Turbulence, expressed as Eddy Dissipation Rate (EDR).

The Commission recommended an evaluation of the various measurement techniques and
processing algorithms involved, by intercomparison, and demonstration of their traceability to SI. In
addition, it also recommended close cooperation with the aircraft manufacturers in evaluating
observational performance and new developments.
4.35
The Commission noted the importance of the specifications for processing and
reporting measured data available from the aircraft platform. Therefore, it supported further review
and development of AMDAR Onboard Software Functional Requirements Specifications
(AOSFRS) and publishing of those updates as an IOM report.
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International Cloud Atlas
4.36
The Commission was informed of discussion held during the 2011 Meeting of
Presidents of Technical Commissions (PTC-2011, 7–9 February 2011, Geneva, Switzerland)
concerning a potential need for updating the International Cloud Atlas – Manual on the
Observation of Clouds (ICA, WMO-No. 407, Volume I and II), parts of which constitute Annex I to
the WMO Technical Regulations (WMO-No. 49), and the need for one of the technical
commissions to take ownership of the ICA. The Commission noted the decision of the ninth
session of the CIMO MG (CIMO MG-9, 5–8 April 2011, Geneva, Switzerland) for CIMO to take
responsibility for the ICA, and commended the decision of the tenth session of the CIMO MG
(CIMO MG-10, 19–20 October 2012, Brussels, Belgium) to form a Task Team to examine the need
for an update to the ICA, and to advise on the feasibility of carrying out the work, if required.
4.37
The Commission expressed its appreciation for the work of the CIMO Task Team on
the International Cloud Atlas (TT-ICA), and endorsed the view of the CIMO MG that the
International Cloud Atlas (ICA) should be the world's authoritative, primary source of cloud
classification and that it should be fully comprehensive and contain the most up-to-date
information. The Commission also endorsed the in-principle agreement of the CIMO MG with the
recommendation of TT-ICA to carry out an extensive revision and update of the ICA. Noting that no
funding is available within the WMO IMOP budget to fully finance this activity, the Commission
requested the Secretary-General to consider identifying the required funds so that the work can be
completed by the end of 2015.
Measurement and Reporting of Wind
4.38
The Commission noted that in the CIMO Guide WMO-No. 8, table ANNEX 1.D, the
reported resolution of wind direction is 1 degree while the required measurement uncertainty is
5 degrees. The Commission then considered column 3, “Reported Resolution”, of the table, and its
associated footnote 3 stating “Column 3 refers to the most stringent resolution determined by the
Manual on Codes (WMO-No.306)”. The Commission recognized that while the resolutions in
column 3 are correct with respect to the footnote, it can cause confusion for users when they are
using codes other than the one with the most stringent resolution. The Commission requested that
the CIMO MG work together with other technical commissions to consider the use of column 3 and
associated footnote 3, and to amend the CIMO Guide and/or other relevant WMO regulatory
material as necessary.
4.39
The Commission then considered the combined use of multiple anemometers for wind
reporting as adopted by the International Civil Aviation Organization (ICAO). The Commission
recalled that an obstruction could affect the wind up to around 30 times the obstruction’s
dimension. Thus while a station fulfils the 1:10 exposure requirement of WMO, its wind might still
be affected by the obstruction. The Commission noted the ICAO “Manual on Automatic
Meteorological Observing Systems at Aerodromes” allows the wind data from multiple
anemometers to be combined to derive the representative wind if the anemometer is affected by
buildings/structures upstream under a certain wind direction. The Commission noted that where
the synoptic weather observation station and the aerodrome weather observation station are colocated, this might result in the wind reported in the surface observation (SYNOP) and in the
meteorological report for aeronautical purposes (METAR) to be different, which would be
undesirable. The Commission requested that the CIMO MG work together with other technical
commissions to consider the use of the algorithm as adopted by ICAO and update the CIMO Guide
and/or other relevant WMO regulatory material if appropriate.
4.40
In relation to the above, the Commission noted that user requirements are determined
by the application area they relate to: reduced measurement uncertainty has a cost implication,
both in terms of the cost of the required equipment and the cost of its maintenance and calibration.
Reduced data uncertainty can in some cases be achieved by increasing the averaging interval of
reported values. Therefore, a pragmatic approach should be taken by users when specifying their
requirements for measurement uncertainty and averaging period.
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4.41
The Commission further considered the wind reporting from ships and oil rigs which is
important in filling up the data void over the oceans and is particularly critical in estimating the
intensity of tropical cyclones. However it was noted that for instrumental measurements, the
anemometers on-board ships and oil rigs are normally located at heights well above sea level. The
Commission considered the necessity for height correction of the raw wind data for proper
interpretation of these wind reports and requested that the CIMO MG work together with other
technical commissions to provide further guidance on the exchange of raw and corrected wind
data and update CIMO Guide and/or other relevant WMO regulatory material as necessary. The
Commission noted that BUFR coding should allow the flexibility needed and that where
transformations of measured data are carried out these need to be very well documented in such
reports.
5.

DECISIONS AND FUTURE PRIORITIES IN RELATION TO REMOTE-SENSING AND
NEW TECHNOLOGIES (agenda item 5)

5.1
The Commission thanked Mr Alexander Gusev (Russian Federation) and
Mr Zhou Heng (China), Co-chairpersons of the OPAG on Remote-sensing and New Technologies,
for steering the work of the OPAG during the intersessional period, according to the OPAG’s terms
of reference and under the general guidance of the CIMO Management Group. The Commission
also thanked Mr Li Bai (China), Chairperson of the Expert Team on Operational Remote-sensing
and Dr Arkadiy Koldaev (Russian Federation), Chairperson of the Expert Team on New
Technologies and Testbeds for their leadership of those respective teams, and Ms Aline Kraai
(Netherlands) and Mr Oguzhan Sireci (Turkey) for their contributions as Theme Leaders on Radiofrequency Protection.
Operational Remote-sensing
5.2
The Commission expressed its appreciation for the work performed by the Expert Team
on Operational Remote-sensing (ET-OpRS) and noted that it covered a very wide scope of
activities, which are all of high relevance to Members’ concerns and to WIGOS. The Commission
stressed the importance of ensuring that the outcomes of the ET activities can be shared with all
WMO Members through appropriate publications and relevant updates of the CIMO Guide. Many
national studies that are relevant to the task of the Expert Team have been published and the
Commission requested that a list of such publications be made, and to link them from the
WMO/IMOP website as soon as possible. This would ensure that Members have access to the
most up-to-date information, while relevant Instruments and Observing Methods (IOM) reports and
updates of the CIMO Guide are being developed.
Weather Radar
5.3
The Commission also expressed its appreciation to the Turkish State Meteorological
Service for hosting the WMO Weather Radar Database, and for the development by Mr Oguzhan
Sireci and Mr Kamuran Akyildiz, under the leadership of Mr Ercan Buyukbas, of the 2nd version of
the database. The Commission urged Members to populate the database with data regarding their
respective weather radar networks.
5.4
The Commission welcomed the significant work achieved by Dr Paul Joe (Canada) in
developing a fully revised version of the CIMO Guide Chapter on Radar Measurements.
5.5
The Commission also expressed its appreciation for the progress made on the Radar
Quality Control and Quantitative Precipitation Estimation Intercomparison (RQQI) by its
International Organizing Committee, under the leadership of Dr Paul Joe (Canada), and
recommended consideration of options to ensure that the present phase of the experiment is
finalized during the course of 2014, and to organize relevant activities (meetings) as a priority
within CIMO.
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5.6
The Commission expressed appreciation to the Expert Team on Operational Remotesensing for its investigations into the use of dual polarization radars in different countries, and
noted the difficulties being experienced by many with the use of particular data processing
algorithms. It urged the continuation of this work, including assessment of the value versus cost of
the use of dual polarization radars, and the synthesization of this information into an IOM Report to
help Members to choose whether to implement dual polarization radars, and to configure them
more effectively. The Commission noted that the impact of wind turbines on weather radars is still
an important issue that needs to be investigated further and asked the relevant experts to share
information on this issue.
5.7
The Commission expressed its appreciation for the information that has been gathered
on the operation of radars at high altitude sites in China. The Commission urged the Expert Team
to gather information from additional countries and to synthesize and publish this information in an
IOM report and to consider adding an appropriate section to the relevant CIMO Guide chapter.
5.8
The Commission encouraged the Expert Team on Operational Remote-sensing to give
future priority to the examination of and preparation of guidance material on radar network
technologies and products, including the use of adaptive and coordinated observation modes,
temporal and spatial synchronization technologies, consistency between observational products
from different radars and merged network products (e.g., combined reflectivity, quantitative
precipitation estimation and vertical wind profiles).
5.9
Considering the importance of operational calibration and adjustment to the quality of
weather radar data, the Commission requested the relevant expert team to develop guidance
material for members on standardized techniques for operational calibration and adjustment of
weather radars.
5.10
The Commission noted the concern expressed by members from Africa regarding the
high cost of weather radar acquisition, and the need for training in radar operation and
maintenance. The Commission requested the relevant expert team to follow up with HMEI
regarding the high cost of weather radars and requested the Management Group to examine
options for improved regional training on radar operation and maintenance. Referring to the regular
training organized by RTC in Turkey and supported by the Turkish State Meteorological Service,
the Commission encouraged interested members to take part in this unique instrument training
opportunity.
5.11
The Commission requested the relevant expert team to examine, and prepare guidance
for members on, the electromagnetic radiation emission characteristics of weather radars and
radar wind profilers and on the requirements for safe operation of these systems with respect to
human health.
Radar Wind Profilers
5.12
The Commission welcomed the publication of a new IOM Report on Experiences of the
Japan Meteorological Agency (JMA) with Wind Profilers. The Commission urged the Expert Team
on Operational Remote-sensing to combine the information contained in this IOM Report with
additional information on the European Wind Profiler Network, COST Wind Initiative Network for a
Demonstration in Europe (CWINDE), and other operational networks, to develop generalized
guidance material for Members on the operation of wind profiler networks, which might then be
used to update the relevant chapter of the CIMO Guide.
5.13
The Commission also welcomed the additional work performed by the Expert Team in
regard to various additional aspects of wind profilers: deployment principles, data quality issues
and their mitigation, and the impact of wind turbines on wind profilers. The Expert Team was
encouraged to progress this work during the coming intersessional period, and to synthesize the
results of the work with information from the IOM Report on JMA experience, to develop a new
chapter of the CIMO Guide covering all aspects of wind profiler operation.
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New Technologies and Testbeds
5.14
The Commission expressed its appreciation for the work performed by the Expert Team
on New Technologies and Testbeds (ET-NTTB) and noted that it also covered a very wide scope
of activities. The Commission stressed the importance of ensuring that the Expert Team’s
workplan for the coming intersessional period is carefully planned to make it more focused.
5.15
The Commission noted that the use of new technologies is a key to future integration of
observing systems as part of WIGOS, so it is particularly important for this Expert Team to focus
on the transitioning of these technologies to operations, in particular those technologies providing
vertical profiles of the atmosphere, and on advising Members of the status of their traceability to
the International System of Units (SI). In this the CIMO Testbeds are expected to play an important
role, so the Expert Team is urged to closely liaise with, and monitor the progress of, the CIMO
Testbeds.
5.16
In regard to the development of new observing technologies, the Commission observed
that many of these are associated with high technology equipment, which can be particularly
expensive and which require operation and management by personnel with very high
qualifications. While these technologies are of particular interest to some of the more developed
countries, the Commission expressed its desire for the Expert Team to remain cognizant of its
additional role of providing Members with information on simpler and cheaper new instrumentation
that can be easily used and maintained and which are more practicable in the majority of WMO
Members countries.
Global Navigation Satellite System (GNSS)
5.17
The Commission noted the recent transition to operational state of the use of GNSS
water vapour data, its rapidly increasing use by a number of Members, and the value of this data,
particularly for NWP, that has been demonstrated in recent years. The Commission expressed its
appreciation to the Expert Team for the preparation of guidance material on the use of GNSS, the
preparation of an IOM report on this subject, and the inclusion of an updated section on GNSS
water vapour data in the latest edition of the CIMO Guide.
Passive Microwave Profilers
5.18
The Commission expressed its appreciation to the Expert Team for its investigation of
the status of operational use of passive microwave profilers and for its preparation of an initial draft
IOM report on passive microwave profiling. The Commission urged the Expert Team to continue to
monitor developments in this technology, and to further progress the draft report for publication in
the IOM series.
Water Vapour Lidars
5.19
The Commission acknowledged that water vapour Raman lidars are now being used
operationally in a few locations, but that their deployment is so far limited to atmospheric
‘supersites’, such as Atmospheric Radiation Measurement (ARM) sites and some CIMO Testbeds,
due to the significant expense and size of these systems and the need for highly qualified staff to
operate and maintain them. The Commission urged the Expert Team to liaise closely with the
GCOS (Global Climate Observing System) Reference Upper-Air Network (GRUAN) to ensure
dissemination of further guidance on the use of this technology to Members as it becomes
available.
5.20
The Commission noted that Differential Absorption Lidar (DIAL) holds more promise for
more general use by Members, because, while the advanced laser technology has until recently
prevented widespread application, recent developments have enabled an increase in the
deployment of small autonomously-operated systems for sampling the lowest few kilometres of the
troposphere. Accordingly, the Commission urged the Expert Team to remain closely abreast of
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developments in this area, and to prepare guidance material for Members in anticipation of their
increasing use.
Doppler Wind Lidars
5.21
The Commission noted the recent marked increase in the use of Doppler wind lidars for
a diverse range of purposes, including for input for Numerical Weather Prediction (NWP), for wind
resource assessment (wind energy industry), for modelling plume dispersal (nuclear power
industry), and for wind shear and wake vortex hazard warning (air traffic management). It noted
that the technology has now achieved operational status and urged the Expert Team to prepare
guidance material on this technology for Members.
Development of a Joint WMO/ISO Standard on Doppler Wind Lidar
5.22
The Commission noted that an ISO standard for certain types of Doppler wind lidars is
under development by ISO Technical Committee 146 “Air Quality”, Sub-Committee 5
“Meteorology” (ISO TC146/SC5). They appreciated the involvement of three members from the
Expert Team in the ISO committee and the advice they have provided. The intention is to produce
a partner standard to another already developed by ISO: ISO 28902-1:2012 Air quality -Environmental meteorology -- Part 1: Ground-based remote-sensing of visual range by lidar. It was
also noted that a National Standards Institute has reservations concerning the current published
draft of the standard; in particular whether all aspects of the ISO Global Relevance Policy are
satisfied.
Aerosol and volcanic ash detection
5.23
The Commission noted that the Expert Team has drafted an excellent and informative
overview document on the techniques available for aerosol and volcanic ash detection, which
covers both active and passive techniques, some new and others more mature. It urged the Expert
Team to further develop this guidance material for publication as an IOM report and for insertion of
relevant information into the CIMO Guide.
Potential Future Intercomparison of Techniques for Aerosol/Volcanic Ash Detection
5.24
The Commission welcomed the proposal of the Expert Team for a potential future
intercomparison of aerosol/volcanic ash detection techniques, which was discussed during the
TECO 2014 session on Future Intercomparisons and will be considered further by the CIMO
Management Group.
SI Traceability of Remotely-Sensed Atmospheric Vertical Profiles
5.25
The Commission welcomed the investigation by the Expert Team into the requirements
and potential for achieving SI traceability of remotely-sensed atmospheric profiles, noted that in
general this needs to be carried out in two parts: internal (laboratory) calibration and external (field)
calibration, and requested the Expert Team to further develop the information it has gathered into
guidance material for Members.
5.26
The Commission noted that SI traceability for remotely sensing wind profilers of
different types (including lidar wind profilers) will be difficult to achieve using commonly available
measurement tools under field conditions, so the Commission requested the relevant expert team
to investigate novel techniques that might enable such traceability to be established, such as the
carriage of a secondary standard instrument for wind measurement on an unmanned aerial vehicle
(UAV).
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Collaboration with the Commission for Basic Systems (CBS) on Radio-Frequency
Protection
5.27
The Commission noted the collaboration which has taken place between the CBS
Steering Group on Radio-Frequency Coordination (SG-RFC) and the CIMO Theme Leaders on
Radiofrequency Protection on three particular radio-frequency issues:
(a)

The global primary allocation of the 400.15 to 406 MHz band to Meteorological Aids
Service (METAIDS), which is used by most Members for the operation of their
radiosondes, is under increasing threat from other spectrum users, so WMO needs to
be prepared to defend its usage of the band should this be challenged by the
International Telecommunication Union (ITU). The Commission recommended that the
Theme Leaders continue to work closely with the CBS to ascertain the minimum
bandwidth required to enable continuance of global radiosonde operations in this band;

(b)

The recent allocation by ITU of a number of narrow HF bands for use by oceanographic
radars has been a positive step for the operators of these radars, but the allocated
bands are so narrow and the number of radars using them so large that sharing
arrangements need to be determined. The Commission encouraged the Theme
Leaders to continue to work with the Joint Technical Commission for Oceanography
and Marine Meteorology (JCOMM) and CBS to develop a suitable sharing plan:

(c)

The co-allocation of Weather Radar and Wireless Access Systems (WAS) including
Radio Local Area Network (RLAN) in the 5 GHz frequency band is increasingly
causing interference for C-band Weather Radar systems. The Dynamic Frequency
Selection (DFS) functionality in the RLAN equipment which is supposed to eliminate the
interference does not appear to work as intended. The Commission recommended that
the Theme Leaders continue to work closely with the CBS and the International
Telecommunication Union (ITU) on this subject.

Testbeds and Lead Centres (TB&LC)
5.28
The Commission thanked and congratulated the Permanent Representatives with WMO
of those Member countries whose nominated centres have been approved as CIMO Testbeds
and/or Lead Centres since CIMO-XV, noting that there are now four recognized Testbeds and
three Lead Centres.
5.29
The Commission expressed its appreciation for the recent development of a web page
for each Testbed and Lead Centre, to enable sharing with the CIMO community of information on
recent progress at each centre and to help the Expert Teams to identify relevant material produced
by the TB&LC. The Commission urged each centre to liaise with the Secretariat to ensure that the
information shown is kept current.
5.30
The Commission noted that all of the TB&LC have submitted at least one report to the
CIMO Management Group since their inception, but that the quality of the reports has varied
greatly. The Commission encouraged all TB&LC to ensure that their future biennial reports are
submitted punctually and are detailed and informative. The Commission also commended the
preparation of a template for TB&LC reporting, and encouraged all centres to use this template in
preparing their reports. To further increase the effectiveness of communications between TB&LC
and the CIMO Expert Teams, the Commission requests that each centre appoint a contact point
who will also represent that centre as an ex-officio member of a CIMO Expert Team assigned by
the Management Group. That person will participate in the work of the Expert Team and be invited
to attend its meetings, as appropriate.
5.31
The Commission reminded the session that there was an agreed designation process
for the establishment of future CIMO TB&LC, and that Members were encouraged to provide new
submissions.
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DECISIONS AND FUTURE PRIORITIES RELATED TO CAPACITY DEVELOPMENT
(agenda item 6)

6.1
The Commission thanked Mr Mario Garcia (Argentina), and Mr Samir Issara (Morocco),
Co-chairpersons of the OPAG Capacity Building, Dr Volker Kurz (Germany) Chairperson of the
CIMO Guide Editorial Board, Mr Jerôme Duvernoy (France), Chairperson of the Expert Team on
Regional Instrument Centres, Calibration and Traceability (ET-RIC), for steering the activities of
the OPAG expert teams and theme leaders according to their terms of reference and guidance
from the CIMO Management Group. The Commission also thanked Mr Ercan Büyükbas (Turkey),
Mr CAO Xiaozhong (China), Mr Alexander Kats (Russian Federation) and Ms PEI Chong for their
contribution as OPAG Capacity Building Theme Leaders.
Strengthening the RICs
6.2
The Commission noted that regional associations have emphasized in their Regional
WIGOS Implementation Plans the need to strengthen Regional Instrument Centres (RICs) to
ensure their full functionality and to enhance the support they provide to Members. The
Commission stressed that traceability of observations to international standards is essential for the
full potential of WIGOS to be achieved. It therefore recognized that strengthening the capabilities
of the RICs is of critical importance to WIGOS, especially for those Members that do not have
calibration laboratories, and assured Members that it will provide full support for the
implementation of this task within WIGOS.
6.3
In view of the strong expectations by Members for strengthened support from the RICs,
the Commission expressed its concern with the lack of information regarding the status and
capabilities of some RICs. It requested the WMO Secretariat to seek clarification from all Members
hosting RICs on their plans and on-going willingness to provide their facilities to Members
according to the agreed responsibilities of RICs.
6.4
The Commission, noting that compliance with ISO 9001 “Quality management systems
Requirements” and/or ISO/IEC 17025 “General requirements for the competence of testing and
calibration laboratories” had been beneficial to Members, encouraged all RICs to continue their
efforts in achieving and maintaining ISO/IEC 17025 accreditation.
6.5
The Commission noted that some RIC web pages are already accessible from the
WMO/ IMOP website, thus facilitating outreach and information exchange between RICs and
Members of the Regions. It encouraged all RICs to follow this example, to regularly inform the
WMO Secretariat of changes and to keep those sites up-to-date.
6.6
The Commission recommended that RICs develop plans for training workshops in their
Regions on calibration and traceability, including the computation of uncertainty, the use of transfer
standards and field verifications. The WMO Secretariat would then bring these plans to the
attention of respective Regions. The Commission also recommended that Members pay due
attention to the matter of traceability when renovating observing systems by considering the
purchase of relevant calibration standards, field verification kits and building laboratories.
6.7
The Commission commended the development of a draft guidance document on the
computation of calibration uncertainties and recommended that it be finalized and published as an
IOM report.
6.8
The Commission recognized the difficulties that RICs are experiencing to support other
countries due to tight financial situations and recommended that they consider collaborating with
possible development/funding agencies to support other Members. The Commission was pleased
to hear that Japan Meteorological Agency (JMA) had successfully used such a mechanism,
collaborating with Japan International Cooperation Agency (JICA), to support Bangladesh.
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6.9
The Commission was informed that the calibration laboratory of Nigeria had been
modernized and was in the process of being accredited according to ISO/IEC 17025 and that
Nigeria was considering to propose it as RIC for Regional Association I (Africa).
Improving the traceability of observations
6.10
In view of the key role played by traceability of observations in many application areas,
especially in climate for the assessment of climate variability and changes, the Commission was
pleased to note the progress in developing a CIMO strategy to improve the traceability of
instrument calibrations. The Commission recalled that the ultimate goal was to ensure proper
traceability of observations to the International System of Units (SI) through an uninterrupted
calibration chain of the instruments. The Commission recommended that this strategy be finalized
as a matter of urgency and that relevant guidance material be prepared by the follow-on ET-RIC to
support Members in implementing this strategy. The Commission recommended that Regional
Associations encourage their Members to implement this strategy to improve the traceability of
measurements within their Region, according to their Regional WIGOS Implementation Plan.
6.11
The Commission noted the requirement for interlaboratory comparisons of RICs'
reference standards and the key role these intercomparisons play in support of the goals of
WIGOS. The Commission noted the very successful interlaboratory comparisons arranged by
several RICs that emphasized the significant benefits to all Regional Associations in supporting
their RIC activities. The Commission requested that the follow-on Expert Team to ET-RIC assist
RICs to develop plans and procedures for such intercomparisons, and encourages Regional
Associations to sustain RIC interlaboratory comparisons.
Minamata Convention on Mercury
6.12
The Commission noted that the UNEP Minamata Convention on Mercury, which
introduces a ban on the manufacture, import and export of products containing mercury, will enter
into force in 2020 and could have significant consequences for Members still using these types of
instruments. Additionally, a new European Union regulation totally bans sales of these products in
Europe as of April 2014. The Commission requested the WMO Secretariat to inform Members of
the possible impact of this Convention and requested the Management Group to ensure that
appropriate outreach material was developed and shared with all WMO Members to enable them
to adapt to the new situation, while minimizing the possible impact on data quality and data
compatibility.
Survey on Dangerous and Obsolete Instruments
6.13
The Commission, noting the outcome of the survey on alternatives to dangerous and
obsolete instruments carried out by the ET-RIC, recognized a need to continue sensitizing
Members to the toxicity of mercury and the need for appropriate measures in handling mercury.
6.14
The Commission stressed that the replacement of mercury instruments needs to be
properly planned so that issues, such as appropriate replacement instruments, parallel
measurements of old and new types of instrument, data quality and data compatibility are
addressed. The Commission requested the follow-on Expert Team to ET-RIC to develop
guidelines for Members to prepare their road-map for transition from instruments containing
mercury to alternative devices before the year 2020.
6.15
The Commission recommended that those Members operating laboratory equipment
that cannot be calibrated to higher standards consider replacing them with those that can be made
traceable. The Commission also recommended that Members critically analyse the complexities of
automation in their observing networks and adopt a sustainable approach to automation, taking
into consideration, among other factors, the availability of in-house expertise, manpower for
installation and subsequent maintenance, adequate spare parts, periodic calibration
methodologies and budget for handling recurring expenditure. The Commission encouraged all
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Members that have successfully transitioned to modern alternatives to share their expertise
internationally and publish it in appropriate forums.
6.16
The Commission noted that a number of alternatives to mercury instruments exist.
Further, the Commission requested that the follow-on Expert Team to ET-RIC provide guidance for
the choice of alternatives, including defining their minimum metrological characteristics and the
methods of observation needed for sustained performance in field conditions. The maintenance of
time series quality is highly important, especially during change from a long established method.
Appropriate long term stability, quality, robustness and power requirements should be considered
as there is a wide range of different field conditions. Cost is considered another important factor.
The Commission recommended that the ET involves HMEI to encourage development and
promotion of instruments that can replace the existing wide variety of mercury based instruments.
6.17
The Commission agreed that it is important for guidance material on the regular
maintenance, inspection and calibration requirements of observation instruments to be kept up to
date and relevant, responding to the continuous developments in instrument technology, to support
developing countries in replacing outdated instrumentation with appropriate alternatives. The
Commission also recommended that this outreach material include advice on the influence of each
of these processes on observational data quality. The Commission requested the Management
Group to ensure appropriate tasks are included in the expert team workplans.
Hydrogen Safety
6.18
The Commission, noting the extensive information available in the CIMO Guide on
hydrogen safety, but in view of the high importance to Members of ensuring a safe working
environment for all observing staff, requested that the guidance to Members on hydrogen safety be
strengthened by the preparation of additional outreach material, in the form of a brochure on best
practices which would be made available to all Members and tasked the Management Group to
coordinate this activity.
Competencies
6.19
The Commission appreciated the progress made by ET-RIC in the development of
competencies for staff performing calibration, but stressed that the competencies should cover the
entire observational process. The Commission agreed to establish a Task Team, composed of
relevant experts, to finalize this work.
Guide to Meteorological Instruments and Methods of Observation
6.20
The Commission was pleased that the English version of the Guide to Meteorological
Instruments and Methods of Observation (CIMO Guide) 2008 Edition, Updated in 2010 had been
published and was available from the WMO/IMOP website. The Commission noted with
appreciation that other language versions were about to be completed and thanked China, France,
Russian Federation and Spain for their support. The Commission recognized that this represented
a huge effort and contribution from these countries and appreciated that this process had also
enabled to identify and correct errors in the English version of the CIMO Guide, thus improving its
overall quality. The Commission recommended that due recognition for this work be included in the
relevant language edition of the Guide.
6.21
Following the request by the Sixteenth Congress for regular updates of the CIMO Guide,
the Preliminary 2014 Edition of the CIMO Guide had been posted on the WMO/IMOP website for
Members to review. The Commission appreciated that all CIMO expert teams contributed to this
update and that experts from the Commission for Basic Systems (CBS), the Commission for
Atmospheric Sciences (CAS), the Joint Technical Commission for Oceanography and Marine
Meteorology (JCOMM), and other experts also provided substantial contributions. Taking into
account the result of the review, the Commission approved the Provisional 2014 Edition of the CIMO
Guide and adopted Recommendation 1 (CIMO-16) – Publication and translation of the Guide to
Meteorological Instruments and Methods of Observation (WMO-No. 8), 2014 edition. The
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Commission encouraged Members to provide in-kind support and/or contribute to the CIMO Trust
Fund to support further translation of the CIMO Guide.
6.22
The Commission recommended that general principles concerning the use of
quantities, units and symbols, throughout all WMO publications, should be in accordance with the
International System of Units (SI), published and regularly updated by the International Bureau of
Weights and Measures (BIPM, 2006), the Quantities and Units, defined by the International
Organization for Standardization (ISO, 2009) and the Symbols, Units, Nomenclature and
Fundamental Constants in Physics, described by the International Union of Pure and Applied
Physics (IUPAP, 1987). Variables not defined as an international symbol by the above-mentioned
documents, but commonly used in meteorology, should be used as stated in the International
Meteorological Tables, published by World Meteorological Organization (WMO, 1966). The
Commission noted that those recommendations had been submitted for consideration to
WMO EC-66.
6.23
The Commission agreed that those recommended practices that need to be elevated
from the CIMO Guide to the level of standard practices be included into the Manual on WIGOS, or
the WMO Technical Regulations. The Commission recalled that the CIMO Guide contains
predominantly best practices that should not be made mandatory and requested its Management
Group to carry out a thorough review of which of those should be elevated to standard practices.
The Commission requested that a method be developed to ensure consistency between the
WIGOS regulatory material and the CIMO Guide.
6.24
The Commission, recognizing the value of numerous document sources in support of
capacity development that were available on the former “AWS portal”, requested that the WMO
Secretariat set up a web page that will be populated by CIMO ETs via links to the relevant
documents under their area of responsibility.
Training and Capacity Development Activities
6.25
The Commission appreciated the progress in training provided by Regional Training
Centres (RTCs) and Regional Instrument Centres (RICs), covering different areas, particularly
those related to improving the quality of observations and traceability. The Commission noted that
training events were taking place in almost all RAs, attracting more and more participants. The
Commission thanked the Members that hosted the training events and those who actively
participated in development of training materials.
6.26
The Commission, recalling the benefits of “e-learning” or “virtual laboratories”
experienced in other WMO Programmes, welcomed “e-learning” initiative on the Surface
Meteorological Observer Course organized on Moodle platform by RTC Buenos Aires (Argentina)
as well as the two interactive virtual training courses related to weather radar maintenance and
automated observing systems, respectively, developed by the RTC Beijing (China). The
Commission recommended that RTCs and RICs consider the design and realization of further online courses and to inform Members about their availability.
6.27
Noting that a number of training materials on the use, maintenance and calibration of
instruments was available in different WMO working languages, the Commission recommended
that those relevant to an operational training should be accessible through the WMO/IMOP
website.
6.28
The Commission appreciated the efforts of the Theme Leader on Radiosonde
Performance Monitoring (TL-RPM) in compiling the global statistics of TEMP and PILOT
messages, as well as in working towards the preparation of the Catalogue on Radiosondes and
related statistics. In this regard, it requested the WMO Secretariat to inform Members to provide
detailed information about their radiosondes.
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6.29
The Commission recognized the importance of instrument performance monitoring in
ensuring sustained quality of observations and therefore encouraged the task on surface-based
instrument performance monitoring be continued and eventually implemented by interested
Member(s).
AWS Workshop
6.30
The Commission, noting ongoing difficulties being experienced by Members in
operating automatic observing systems, requested its Management Group to develop a plan to
revive the series of "International Conferences on Experiences with Automatic Weather Stations in
Operational Use within National Weather Services" (ICEAWS), to be conducted in all Regions, in
order to provide a forum for knowledge transfer between Members on the subject. The InterCommission Coordination Group on WIGOS had welcomed the revival of these conferences. The
Commission urged Members to consider hosting such conferences and requested the
Management Group to support them in the scientific and organizational aspects of the conference.
Scoping Workshop on Improved Standardization
6.31
The Commission recalled that global improvements in the quality and traceability of
observational data from basic observational instrumentation had resulted from the implementation
of standardized calibration, maintenance and operational procedures, including thanks to the
establishment of the WMO Regional Instrument Centres and Regional Radiation Centres.
Members are increasingly transitioning from traditional to sophisticated automatic instruments and
systems, therefore, the Commission requested the respective OPAGs to develop options to ensure
global standardization of the new instruments/systems, such as ceilometers, weather radars, lidars
and other profilers. It noted that the expertise of CIMO Testbeds and Lead Centres, and Regional
Instrument Centres should be duly considered in this process.
Instruments and Methods of Observation Reports
6.32
The Commission, noting the number of IOM reports published since CIMO-XV, thanked
all the authors for the work done in providing relevant technical advice to Members. It requested all
expert teams to do their utmost to share their knowledge and the outcome of their major tasks
through publication of IOM reports to ensure all Members can benefit from this knowledge.
Station coordinates
6.33
The Commission noted that Members require guidance about cost-effective methods
and best practices for determining coordinates of a station or measurement to recommended
uncertainty. The Commission considering the different uncertainty requirement for location of many
different measurements at a station and the representativeness of a station, and the different
methods available with different uncertainty for example Google Maps, surveyors, GPS
instruments with and without post measurement correction. The Commission noted that the CIMO
Guide (WMO-No. 8) already includes definitions of:
•

the system to be used as a geo-location datum (WGS-84)

•

the required resolution (not uncertainty) for station representativeness

•

altitude and mean sea level (to EGM 96), and

•

a definition of the station reference point(s), for altitude only.

The Commission also noted that the Provisional 2014 Edition of the CIMO Guide includes a new
statement on higher resolution of position measurement, but there is no guidance on the different
methods for measurement of location. The Commission requested that the CIMO MG work
together with CBS and the International Geodetic community to produce guidance material, and to
consider updating the CIMO Guide and/or other relevant WMO regulatory material as necessary.
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Utilization of expertise of NMHSs and Resources for Instrument Intercomparison
6.34
The Commission, taking into account insufficient resources from the regular budget for
CIMO instrument intercomparison, requested the President and the Management Group to
consider extra-budgetary resources for such activities, including utilization of existing services
available at NMHSs, and possible contribution from HMEI to the CIMO Trust Fund for specific
intercomparison projects.
7.

THE ROLE OF THE COMMISSION IN WMO PRIORITY ACTIVITIES AND ITS
COLLABORATION WITH OTHER WMO TECHNICAL COMMISSIONS AND
PROGRAMMES (agenda item 7)

WMO Integrated Global Observing System (WIGOS)
The WIGOS Framework Implementation
7.1
The Commission noted the progress achieved in the implementation of WIGOS in
accordance with Resolution 10 (EC-64) – WIGOS Framework Implementation Plan (WIP).
7.2
In this regard, the Commission recalled Resolution 50 (Cg-XVI) – Implementation of the
WMO Integrated Global Observing Systems, by which the technical commissions were requested:
(1) to guide the technical aspects of WIGOS implementation; (2) to incorporate WIGOS
implementation activities in their operating plans and work programmes; (3) to provide technical
guidance and advice to Members and the regional associations on WIGOS; (4) to develop
standards to support WIGOS in collaboration with partner organizations and programmes; and
(5) to update WMO regulatory material, including development of the Manual on WIGOS.
7.3
The Commission further considered the WIGOS implementation activities and actions
to be undertaken by the Commission and its subsidiary bodies in accordance with decisions of
Cg-XVI, EC-64, EC-65 and EC-66 on the WIGOS implementation. In this regard, the Commission
recalled Resolution 10 (EC-64), by which CIMO was requested to provide, together with the
Commission for Basic Systems, the technical lead in WIGOS implementation activities. (See also
paragraph 7.9 on WIGOS-related priority areas of CIMO for the next intersessional period.)
CIMO contribution to the WIGOS Implementation
7.4
The Commission noted with great appreciation the active engagement of CIMO and its
valuable contribution towards the implementation of WIGOS, and thanked all CIMO experts
involved, especially B. Calpini (Switzerland) as Co-chairperson of ICG-WIGOS; J.P. van der
Meulen (Netherlands) and V. Kurz (Germany) as members of the ICG-WIGOS Task Team on
WIGOS Regulatory Material (TT-WRM); and B. Howe (Canada) as Chairperson of the ICGWIGOS Task Team on WIGOS Metadata (TT-WMD),for their effort, time and the work done,
specifically for the development of the WIGOS-related WMO Technical Regulations and the
WIGOS Core Metadata Standard. The Commission endorsed the work done by CIMO
representatives in ICG-WIGOS and its task teams.
7.5
The Commission noted that the Observing System Capability Analysis and Review Tool
(OSCAR, www.wmo.int/oscar) platform, which currently holds (i) the observational data
requirements of WMO Application Areas recorded quantitatively (OSCAR/Requirements), and
(ii) the space-based observing systems capabilities (OSCAR/Space), is being transferred to the
MeteoSwiss IT infrastructure under a MoU between WMO and MeteoSwiss. In addition, the
surface-based observing systems capabilities (OSCAR/Surface) recorded consistently with the
new WIGOS metadata profile will be recorded in the OSCAR Platform at MeteoSwiss and new
developments are being undertaken from that perspective. The plan is to complete the migration of
OSCAR/Requirements and the development of OSCAR/Surface for certain types of observing
platforms by mid-2015, and to have the full system operational by mid-2016, including
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OSCAR/Space and remaining surface-observing platform types . The Commission noted these
developments with appreciation, and thanked MeteoSwiss for its contribution in this regard.
7.6
The Commission further noted that CIMO also contributed to the development of
WIGOS through many other initiatives, including, among others, collaboration with the International
Organization for Standardization (ISO) toward developing common WMO-ISO standards,
collaboration with COST initiatives that promote standardization, plans to organize a workshop to
address future mechanisms for improving the standardization of remote-sensing observational
systems and techniques, collaboration with Regional Instrument Centres (RICs) in order to
strengthen them, and through its other activities, the majority of which directly contribute to
WIGOS.
7.7
Taking into account the WIGOS Framework Implementation Plan (WIP) Key Activity
Areas, the Commission emphasized that its priority will remain the effective contribution to
implementation of WIGOS.
7.8
The Commission agreed that CIMO should continue to play the fundamental and crosscutting role with regard to the global standardization of measurement practices and methods of
observation. In this regard, the Commission underscored the need for close collaboration and
enhanced coordination among the technical commissions and regional associations.
7.9
Taking into account that the WIGOS implementation is likely to continue at the regional
and national levels during the WIGOS Pre-operational Phase from 2016 to 2019, the Commission
agreed on the following CIMO priority areas:
(a)

Global improvement in the quality and traceability of observations through development
and implementation of WIGOS-related standard and recommended practices and
procedures, in close collaboration with other technical commissions;

(b)

Provision of the technical guidance and assistance to Members and regional
associations helping them to achieve compliance with WIGOS Technical Regulations;

(c)

Update, harmonization and development of WIGOS regulatory and guidance material;

(d)

Ensuring Regional Instrument Centres (RICs), Regional Radiation Centres (RRCs), and
Regional Marine Instrument Centres (RMICs) provide services to Members in support
of WIGOS implementation.

7.10
The Commission recognized the critical role of ICG-WIGOS in coordinating the WIGOS
implementation and expressed its support for its continuation until all key activities of the WIGOS
implementation are completed in accordance with the WIP.
WMO Information System
7.11
WIS Discovery Metadata records are key to the WMO Information System (WIS). They
act like library cards to allow information within WIS to be discovered, accessed and retrieved.
They provide summary information about the contents of datasets or information services, in the
same way that the abstract of a book gives an outline of the content. Information about
observations and the environment in which the observations were made will be recorded in
WIGOS Core Metadata; the standards for this are being developed for the Inter-Commission
Group on WIGOS by the Task Team on WIGOS Metadata (TT-WMD).
7.12
The Commission for Basic Systems, through its Inter-Programme Expert Team on
Metadata and Data Representation Development, is working with TT-WMD to develop data
representations that will allow the WIGOS Core Metadata to be exchanged in an unambiguous
way. It is likely that the initial representations will allow WIGOS Core Metadata to be exchanged in
BUFR and XML.
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7.13
The Commission asked its Management Group to identify an expert to work with
IPET-MDRD and TT-WMD to assist those teams develop data representations that reflect how the
WIGOS Core Metadata will need to be exchanged.
Global Framework for Climate Services (GFCS)
7.14
The Commission noted that the Extraordinary Session of the World Meteorological
Congress was held in Geneva, Switzerland in October 2012. The Extraordinary Congress adopted
three resolutions pertaining to: (a) the Implementation Plan of the GFCS; (b) the establishment of
the Intergovernmental Board on Climate Services; and (c) financing of the Intergovernmental
Board on Climate Services, Secretariat and Implementation Plan of the GFCS.
7.15
The session noted that the first session of the Intergovernmental Board on Climate
Services (IBCS-1) was held in Geneva 1–5 July 2013 and that CIMO had contributed actively to
the work leading up to IBCS-1.
7.16
The Commission noted that a number of countries are conducting their national
consultations intended to identify gaps and needs and to establish the internal coordination
mechanisms needed to ensure effective implementation of the Framework (see
http://gfcs.wmo.int/upcoming-events). Regional consultations are also being conducted. These
consultations allow the identification of key gaps in the various components of the GFCS that need
to be addressed to support the development and application of climate services in the four priority
areas. They also facilitate the identification of critical elements required for the development of
guidelines for the establishment of frameworks for climate services at national level. In addition,
the Commission noted that a key gap identified in the consultations relates to inadequate
systematic gathering of high quality data with the required spatial density and temporal frequency
using standardized, well maintained instruments with sustained observing practices and the
exchange and sharing of as much of this data as is needed for the development of effective
climate services.
7.17
The Commission noted that the Executive Council Task Team on WMO Policy for
International Exchange of Climate Data and Products to Support the Implementation of the GFCS
developed a draft resolution for the consideration by the sixty-sixth session of the Executive
Council prior to submission to the WMO Seventeenth Congress in 2015. The resolution reiterates
and complements Resolution 40 (Cg-XII) – WMO policy and practice for the exchange of
meteorological and related data and products including guidelines on the relationships in
commercial meteorological activities and Resolution 25 (Cg-XIII) – Exchange of hydrological data
and products. It proposes the application of the policy and practices from these resolutions and in
an Annex identifies a set of data and products that should be exchanged in a free and unrestricted
manner.
7.18
The Commission noted that various partners to the GFCS including WHO, FAO, IOC
and UNESCO may need the support of the Commission in developing standards and protocols for
observations and data sharing.
7.19
The Commission noted that early efforts to showcase partnerships in the development
and application of climate services are taking place through specific activities. With funding from
Norway (10 million USD), the GFCS Adaptation Programme in Africa was launched in
October 2013. This programme aims at co-designing and generating information and knowledge to
support decision-making in food security and nutrition, health and disaster risk reduction with
Malawi and the United Republic of Tanzania as the two focus countries. In addition, with the
support from Canada (6.2 million USD) a programme for implementing the GFCS at regional and
national scales is under formulation. The programme will support Pacific Island countries, countries
in the Caribbean and South Asia, including Arctic and Polar Regions. Other programmes
supported by various donors are being designed. The Commission noted that the support of CIMO
to these activities is critical. In this regard, the session decided to prioritize these projects and
areas of implementation in its workplan.
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7.20
The Commission agreed to work with the GFCS partners as appropriate to review the
current international standardization and compatibility of instruments and methods of observation
and variables and develop relevant workplans as needed. In addition, the commission agreed to
work with the WMO Secretariat, in particular the GFCS Office and the Resource Mobilization Office
to understand the requirements coming from GFCS and influence the work of GFCS in line with
CIMO's recommendations. The commission requested the Management Group to coordinate and
facilitate this work, tasking the OPAGs as required.
7.21
The Commission agreed to work with the Hydro-Meteorological Equipment Industry
Association to ensure that all types of extreme weather phenomena could be early detected in
order to mitigate the risks and save property and lives.
Disaster Risk Reduction Programme
Disaster Risk Reduction: Work Plan (2012–2015) and related mechanisms
A comprehensive user-driven model for development and delivery of products and services for
Disaster Risk Reduction (DRR) decision-making
7.22
The Commission recalled that between 1970 and 2012, disasters due to weather-,
climate- and water-related hazards caused significant loss of life and economic losses. From 1970
to 2012, 8,835 disasters, 1.94 million deaths and US$ 2.4 trillion of economic losses were reported
globally (US$ prices adjusted to 2012) as a result of droughts, floods, windstorms, tropical
cyclones, storm surges, extreme temperatures, land slides, volcanic ash and wild fires. The
reported economic losses have increased significantly over the last decades. These impacts have
been attributed to both climate change, as well as to increasing exposure of people and economic
assets in at-risk areas.
7.23
The Commission stressed that protection of lives, properties and livelihoods is at the
core of the priorities of the WMO Members and their National Meteorological and Hydrological
Services (NMHSs). The Commission recalled:
(a)

The WMO DRR Work Plan 2012–2015 (hereafter referred to as DRR Work Plan)
highlights the WMO DRR framework underpinned by the WMO Service Delivery
Framework for development and delivery of meteorological, hydrological and climate
services, based on understanding of requirements of target users from the highly
diverse DRR user community, and addressing key thematic areas of DRR, including:
(i) risk assessment; (ii) DRR policy development; (iii) Multi-Hazard Early Warning
Systems (MHEWS) and Emergency Preparedness; (iv) socio-economic sectoral risk
management (e.g., land use planning and zoning, protection of infrastructure); and
(v) disaster risk financing and insurance;

(b)

The decisions of the sixteenth World Meteorological Congress (Cg-XVI), the sixty-fourth
and sixty-fifth sessions of the Executive Council (EC) pertaining to the adoption of the
DRR Work Plan with clear priorities, deliverables and timelines to support NMHSs in
developing their capacities to respond to the needs of DRR users;

(c)

The establishment of DRR User-Interface Expert Advisory Groups (UI-EAGs) in three
areas: (i) Hazard/Risk Analysis; (ii) MHEWS; and (iii) Disaster Risk Financing and
Insurance; to provide input on user needs and requirements for the development of
WMO guidelines in these areas of DRR and to facilitate participation of the users in
WMO DRR holistic and integrated national capacity development projects with regional
cooperation framework (hereafter referred to as WMO DRR Projects) currently
underway in Southeast Europe, Central America, with additional plans for Southeast
Asia;

(d)

The DRR Programme initiatives with the DRR Focal Points of the technical
commissions (TCs) and Technical Programmes (TPs) (DRR FP TC-TP) and the
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presidents of TCs (PTCs) for development of a more coordinated and integrated
approach, working with the regional associations (RAs), Members and partners for the
development of operational meteorological, hydrological and climate products and
services to support DRR decision-making and demonstration of these through the
WMO DRR Projects.
7.24
The Commission noted that, to contribute to Disaster Risk Readiness and Reduction,
NMHS of member states should be encouraged to proactively implement Business Continuity
Plans (BCP). BCPs can help preparation for and increase capacity for rapid recovery of day-to-day
weather and climate service operations in the event of a disaster or major interruption.
7.25
The Commission noted with appreciation the efforts and contributions of the president
and the DRR Focal Point of the Commission for Instruments and Methods of Observation (CIMO)
Mr Jitze van der Meulen to work closely with the DRR FP TC-TP and PTC to reflect on the
mandate, expertise and activities of CIMO and identify ways in which these could be best
leveraged for the implementation of the DRR Work Plan. In this regard, the Commission
recognized two concrete areas where it could contribute significantly to the implementation of DRR
Work Plan:
(a)

The Commission could contribute significantly towards the development of guidelines,
recommended practices and standards on durability and resilience of the instruments to
various natural hazards as in many cases natural hazards could severely damage the
instrumentation installed for observing, monitoring and detection of hazards, thus
causing significant gaps in monitoring, until the instrumentation was fixed or replaced;

(b)

The Commission recalled the request of EC-66 for the Secretary General, together with
the PTC with support from the DRR FP TC-TP, RA II, Members and strategic partners,
to facilitate the scoping of the proposal to develop and implement a DRR Project in
Southeast Asia to support risk analysis and MHEWS that would engage in a more
coherent way the expertise of relevant TCs and TPs and leverage the various WMO
technical assistance projects. The Commission noted that Southeast Asia, being one of
the most hazard-prone regions, was endorsed by WMO Congress as a potential region
for DRR projects. It noted that a critical aspect of these projects was the development
and strengthening of the observing networks for monitoring and detection of hazards.
Participation of the Commission, particularly in relation to the evaluation and provision
of recommendations for the instruments that could be most suitable for the design of
observing network for monitoring, and detections of hazards to support risk analysis
and MHEWS, would be an excellent opportunity to engage in a more integrated way
with other WMO TCs and TPs, the National Meteorological and Hydrological Services
and their users.

7.26
The Commission stressed the importance of the role of its DRR Focal Point not only for
leveraging the Commission’ activities for the implementation of the DRR Work Plan, but also to
identify opportunities for the Commission to benefit from engaging in the user-driven DRR projects
and activities that could lead to better understanding of the needs and requirements for observing
networks and instrumentation to support critical areas such as MHEWS. To this end, the
Commission requested the CIMO Management Group to identify an appropriate DRR Focal Point
for CIMO to ensure that opportunities for cooperation with other TCs and engagement for the
implementation of priority areas of WMO in DRR could be realized.
Aeronautical Meteorology Programme
7.27
The Commission noted that the unprecedented disruption of air traffic in the European
and East Atlantic air space following the volcanic eruptions in Iceland in 2010 and 2011 had clearly
increased the awareness of all stakeholders of the need for a comprehensive, interoperable, endto-end detection, analysis and prediction capability for volcanic ash in the atmosphere. It was
further noted that decision-makers in the aviation industry require more information on the
geographical and vertical extent of volcanic ash and associated levels of contamination in order to
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decide where it is safe to fly. The Commission acknowledged that an enhanced observational
network of complementary monitoring systems is needed to initialize, validate and verify volcanic
ash dispersion model output and forecasts, because current systems cannot provide the
information required.
7.28
The Commission noted that ground-based remote-sensing systems can provide vertical
profile data and when integrated with other measurements, can help to provide quantitative
estimates of ash contamination, i.e. the parameter actually required by the end-user. The
Commission also noted that in-situ measurements from research aircraft and sondes can
effectively characterize aerosols in the atmosphere, but that an integrated approach will be
required for effective monitoring and warning because individual surface-based sampling
operations can only cover narrow geographical areas over short timescales.
7.29
The Commission noted the need for coordinated efforts in the development of ICAO’s
International Airways Volcano Watch (IAVW), which is to involve an integrated network comprising
a range of ground-based, airborne and space-based techniques, both at and near the eruptive
source and in distal plumes, to allow the best possible analysis of volcanic ash in the atmosphere.
It further noted the additional advantage of employing a range of observing techniques in a
composite network, with instruments capable of detecting different kinds of emissions, is the
capacity to address additional issues, such as the potential hazards to aviation posed by other
volcanic emissions, e.g. sulphur dioxide (SO2) and sulphate aerosols, which are yet to be fully
understood. The Commission agreed to provide assistance to the aviation community with this
initiative by placing priority on improved standardization, characterization and interoperability of
instrumentation for the determination of the three dimensional distribution of volcanic ash
concentration levels, such as lidars and ceilometers, and improved traceability of their
measurements.
7.30
Considering that detection of volcanic ash requires collaboration between different
WMO Programmes, the Commission requested the relevant expert team to work with CBS, CAS,
CAeM, RA VI, and in particular EUMETNET and EARLINET on the development of a RA VI
WIGOS volcanic ash demonstration project.
Education and Training
7.31
The Commission noted with appreciation the training workshops on surface instrument
maintenance and calibration provided by Australia, China, Japan, Kenya and Turkey to WMO
Members during the intersessional period. The Commission further noted that more workshops
were planned in RA I, RA II, RA IV and RA V in the coming years through extrabudgetary support
from Canada and Norway, in particular. The Commission noted with pleasure that a number of the
previous workshops and most of the future workshops were to be jointly planned and delivered by
WMO Regional Instrument Centres (RICs) and WMO Regional Training Centres (RTCs). The
Commission encouraged the RICs and RTCs to continue their collaborative work on this aspect.
7.32
The Commission noted that the EC Panel of Experts on Education and Training had
recently carried out a review on the future role and operations of WMO Regional Training Centres
(http://www.wmo.int/pages/prog/dra/etrp/documents/final-report26thSession.pdf). The
recommendations from the review included clarification of the roles and responsibilities of the
various parties involved in promoting, supporting and hosting an RTC, having the appropriate
regional association make a recommendation to EC every four years on whether to continue the
RTCs based upon performance and updates to the criteria that were more outcome focused.
Recommendations also included asking regional associations to take a more active role in
identifying the highest priority training needs of Members, to which the RTCs would be expected to
respond. The Commission requested its Management Group to review the RTC recommendations
to see if some of the suggestions would be appropriate for RICs and Regional Radiation Centres
(RRCs).
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Competency standards
7.33
The Commission recalled that at its last session it had included an intersessional work
task to define competency standards for personnel performing tasks such as making
meteorological observations and/or calibrating or maintaining equipment. Whilst recognizing the
competing priorities for the various Commission teams the Commission requested its Management
Group to progress the development of the competency standards through close coordination with
the Executive Council Panel of Experts on Education and Training in the key areas covered by the
Commission during the next intersessional period.
Demands for training
7.34
The Commission noted the information from the WMO Education and Training Office
regarding requests they had received for training in areas covered by CIMO:
(a)

Maintenance and calibration of traditional surface instruments;

(b)

Installation, maintenance and calibration of Automatic Weather Stations and their
associated sensors and communication systems;

(c)

Occupational health and safety procedures related to hydrogen generation systems for
upper-air flights;

(d)

Training in the use of upper-air systems particularly for data to be used for climate data
purposes;

(e)

Specifying, installing, maintaining and calibrating surface-based remote-sensing
systems from radars to lidars, wind profilers, etc.

The Commission requested its Management Group to take these points into consideration while
finalizing the workplan of the expert teams.
WMO Polar Observations
7.35
The Commission appreciated the extensive work done by the Executive Council Panel
of Experts on Polar Observations, Research and Services (EC-PORS) in addressing issues related
to polar observations their standardization and data quality issues. It welcomed the development in
the implementation of the Global Cryosphere Watch (GCW), especially the initiative to establish a
core GCW Network – CryoNet. The Commission agreed that CryoNet is an essential element of
WIGOS implementation and it is committed to support EC-PORS in aspects related to
standardization of cryospheric measurements. In addition, the Commission noted that EC-66
recommended that the implementation of polar weather, climate and hydrological services is one
of the priorities for the WMO Strategic Plan 2016–2019.
7.36
The Commission noted the request of EC-PORS for CIMO to collaborate on the
development of practices for observations and measurements in polar and cold (mountainous)
regions. The Commission recalled its decision at the fifteenth session that the CIMO Guide should
include a chapter related to measurements and observations in Polar Regions, including
measurements from automatic weather stations and agreed that this task would become one of the
priorities of CIMO in the next intersessional period. The Commission also recalled its decision at
the fifteenth session to contribute to the compilation of cryospheric guidelines and to be involved in
the identification of reference sites and their instrumentation and observations. The Commission,
however, noted that many of the cryospheric variables are outside of the traditional CIMO purview
and, for those variables, other relevant communities should be in lead. The Commission noted that
in spite of its efforts to try and establish connections with EC-PORS, no significant steps had been
made. The Commission requested that EC-PORS representatives nominate a few experts that
could actively collaborate with CIMO expert teams in those matters and agreed to provide a
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representative to EC-PORS from the CIMO Management Group who would also represent CIMO
in the GCW Steering Group.
7.37
CIMO noted difficulties in performance of instruments and systems in Polar Regions
and recommended that HMEI considers this matter in its development, in particular towards
improving the survivability of the balloons in the very low temperatures of the polar stratosphere.
7.38
The Commission noted the request from EC-PORS to conduct instrument
intercomparisons to determine and intercompare performance characteristics of instruments used
for cryospheric measurements. The Commission agreed to include it in the list of potential
intercomparisons, but recalled that in the view of the limited resources of CIMO, only few
intercomparisons could be carried out in parallel and that the prioritization of intercomparison was
addressed under agenda item 4.
7.39
CIMO also noted the effort of GCW in compilation of an official GCW Glossary and
agreed to participate in this effort to guarantee standardized terminology is applied across the
board.
7.40
The Commission recognized the strong commitment of CIMO for the Solid Precipitation
Intercomparison Experiment (SPICE) to provide EC-PORS with recommendation on solid
precipitation observation to be used by the GCW networks in observing the cryosphere. It further
supports the collaboration of SPICE with EC-PORS through experts meeting.
WMO Recognition of Centennial Observing Stations
7.41
The Commission recognized the particular importance of long-term observations
including those from observing stations that provide continuous data for 100 years or more
(centennial observing stations). Such data and metadata – carefully treated in terms of quality
assurance and archiving - are essential for documenting and studying climate variability and
change on decadal to centennial timescales, thereby providing useful input to relevant climate
research and services, and beyond.
7.42
The Commission agreed that WMO and its Members have an interest in protecting wellsited long-term observing stations, including centennial observing stations, with good quality time
series of meteorological parameters. The Commission noted that some of these observing stations
may be at risk due to significant changes in the surrounding environment (e.g. artificial structures)
or due to enforced closure or relocation as a result of competing societal interests. Furthermore,
considering the great importance of the continuity of observational data for meteorological and
climatological studies, the Commission strongly recommended that Members continue to make
time series of observations in the current locations of the stations, by maintaining the observational
environment as much as possible and by avoiding changes to the locations of the observation
stations of all classes.
7.43
The Commission noted the request of the WMO Executive Council at its sixty-fifth
session to the Commission for Climatology (CCl) jointly with the Global Climate Observing System
(GCOS) programme and CIMO to investigate site certification mechanisms, network criteria and
monitoring principles and to set-up an appropriate WMO mechanism for the recognition of
centennial observing stations based on a minimum set of objective assessment criteria. The
recognition mechanism is expected to raise the profile of centennial observing stations and
contribute to Members’ efforts to maintain such stations under the most preferable conditions. The
Commission acknowledged, that CCl had requested its Management Group to coordinate the
further evolution of the recognition mechanism including its coordination with CIMO and GCOS,
and other bodies and programmes as appropriate.
7.44
The Commission agreed with the CIMO Management Group that a careful approach
needed to be followed in defining the criteria, as the recognition of a station which would later turn
out not to be of appropriate quality may be very detrimental to the climate and weather
communities. The Commission requested the Management Group to closely monitor the
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development of this recognition mechanism, interact with CCl and establish CIMO representation
in these developments as needed.
7.45
The Commission expressed various views regarding the purpose, certification
mechanism and criteria for the recognition of centennial stations and adopted Recommendation 2
(CIMO-16) – Recognition of centennial observing stations.
Global Atmosphere Watch Programme
GAW Priorities
7.46
The Commission noted that the Global Atmosphere Watch (GAW) Programme focuses
on observations and research of the atmosphere chemical composition and related physical
parameters (http://www.wmo.int/gaw). The Commission further noted that future priorities of GAW
were provided by the sixteenth session of the Commission for Atmospheric Sciences (CAS-16).
These priorities include the development of the Integrated Greenhouse Gas Information System
(IGIS, http://www.wmo.int/pages/prog/arep/cas/documents/Presentation_Butler.pdf) to deliver
service to society and support policy; aerosols research and assessment of their impacts on air
quality, weather and climate; research and services for megacities and large urban complexes;
and utilizations of evolving technologies. The Commission noted with appreciation the growing
number of cross-cutting initiatives between CAS and CIMO specifically related to quality assurance
of observations.
GAW Quality Assurance
7.47
The Commission recognized that high-quality observations traceable to known
standards are essential in addressing GAW priorities. The Commission further noted that GAW
developed the comprehensive quality assurance system based on the utilization of the networkwide standards and harmonized methods of observations (http://www.wmo.int/pages/prog/arep/
gaw/qassurance.html). In this respect the Commission appreciated the contribution of CAS in
updating the CIMO Guide on Instruments and Methods of Observation chapters on Atmospheric
Composition and Radiation. The Commission expressed its satisfaction with the chosen approach
to the CIMO Guide update by converting respective chapters into a reference document. This
approach allows timely and efficient updates of the CIMO Guide.
7.48
The Commission agreed that traceable, accurate measurements of greenhouse gases
will be critical for post-Kyoto carbon mitigation actions. It appreciated the efforts of the United
States, Germany, Switzerland, Japan and the Republic of Korea in ensuring such traceability for
the group of long-lived greenhouse gases through hosting GAW Central Facilities
(http://www.wmo.int/pages/prog/arep/gaw/gaw_cent_facil.html). The Commission recommended
that all Members ensure that their measurements are traceable to the WMO scale. It further
encouraged the Members to participate in the quality assurance activities, including use of
measurement guidelines, participation in round-robin exercises and site audits.
7.49
The Commission noted the importance of Black Carbon (BC) for both climate and
health impacts. It appreciated the joint publication of WMO and UNEP of the “Integrated
Assessment of Black Carbon and Tropospheric Ozone” and welcomed the publication by the GAW
Scientific Advisory Group on aerosol of recommendations for reporting “black carbon”
measurements in Atmos. Chem. Phys in 2013. It further requested for work on BC to continue.
7.50
The Commission noted that the GAW quality assurance system is supported by Central
Facilities. The Commission expressed its appreciation to the countries hosting GAW Central
Facilities, including Central Calibration Laboratories (CCL) and World and Regional Calibration
Centres (WCC and RCC). The Commission supported comparison campaigns coordinated by the
GAW World Calibration Centres. It noted that round-robin exercises organized for the group of
greenhouse gases is an efficient way to ensure the compatibility of measurements by the different
laboratories. The Commission appreciated the instrument comparisons organized for total ozone,
the group of reactive gases, aerosols and Ultraviolet (UV) Radiation. The Commission stressed
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that comparison campaigns are essential for harmonization of quality of observations within the
network and recommended that such exercises are carried out more frequently. The Commission
encouraged the Members to take part in comparison exercises and to utilize GAW Central
Facilities to ensure quality of the atmospheric composition observations. The Commission further
noted that station audits performed by WCC for surface ozone, carbon monoxide, methane and
carbon dioxide at Empa, Switzerland (http://www.empa.ch/plugin/template/empa/*/7571) and WCC
for aerosol physical properties at the Institute for Tropospheric Research, Leipzig, Germany
(http://www.wmo-gaw-wcc-aerosol-physics.org/audits.html) are useful for evaluation of the
performance of observational stations.
7.51
The Commission noted that GAW quality assurance system includes a limited number
of the regional calibration facilities. Only total ozone observations are supported by GAW RCC.
The Commission noted that regional instrumental centres can be considered as a possible way for
extension of the atmospheric composition calibration services in the regions where access to
World Calibration Centres is difficult. The Commission requested the Members operating regional
instrumental centres to consider the possibility of extending the scope of their calibration facilities
to include atmospheric composition and related physical parameters.
7.52
The Commission appreciated the update of several GAW Measurement Guidelines.
The Commission requested the Members to use the most recent measurement guidelines when
performing atmospheric composition and related physical parameters observations.
7.53
The Commission acknowledged and supports the Mutual Recognition Arrangement
between WMO and the Bureau International des Poids et Mesures (BIPM) to cooperate in
ensuring both traceability and compatibility of measurements in global networks. The Commission
especially appreciated the actions by the United States (NOAA) and Switzerland (EMPA and World
Radiation Centre in Davos) in taking a responsibility to represent WMO, ensuring the high quality
of WMO measurement standards.
7.54
The Commission further noted that capacity-building is an important element of the
quality assurance and appreciated training activities and stations twinning performed by Members
in support of GAW.
Commission for Hydrology (CHy) – Hydrology and Water Resources Programme (HWRP)
7.55
The Commission noted that under the Commission for Hydrology (CHy) project to
assess the performance of flow measurement instruments and techniques, a workplan has been
developed and has been finalized and is ready for consideration by the Project Steering
Committee (the CHy Advisory Working Group (AWG)).
7.56
The Commission was informed that meetings had been held between the WMO
Secretariat staff and staff from the International Standards Organization (ISO) to discuss the
process and how National Hydrological Services (NHSs) might be able to access ISO publications
and use them in the development of Standard Operating Procedures (SOPs) of various NHSs. The
Commission noted very few documents produced by the Hydrology and Water Resources
Programme (HWRP) that would likely be submitted through the joint WMO/ISO standard process,
while more might be considered through the WMO liaison role and that this process was being
examined for the Manual on Streamflow Gauging. The Commission recommended that CHy
shares with all technical commissions the learning made from this experience.
7.57
The Commission was informed that the revised version of the WHYCOS Guidelines
puts more emphasis on the goal of collecting quality data, publishing accurate products/information
and promoting the application of standards in hydrological practices. It also puts more emphasis on
the choice of most appropriate data collection equipment and practices (including observers),
transmission modes and technologies.
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7.58
The Commission appreciated having been informed on the CHy projects related to
instruments and methods of observations and was pleased to note that CHy continued to provide
input to the WIGOS from a hydrological perspective.
Agricultural Meteorology Programme
7.59
The Commission noted that the meeting of the Joint CCl/CAgM/CHy Expert Group on
Climate, Food, and Water (JEG-CFW) was held in November 2013 and that the key points
stressed during the meeting were weather and climate services, observations, phenology and
drought. The Commission noted that one of the recommendations of the JEG-CFW was to request
the WMO Secretariat to work on exploring the use of national volunteer observation networks and
the use of simple raingauges in these networks.
7.60
The Commission noted that the METAGRI OPERATIONAL project in West Africa,
which is being administered by the WMO Agricultural Meteorology Programme (AgMP), has
distributed over 7100 simple raingauges to rural farmers by the NMHSs in the region since 2008.
The Commission appreciated that CAgM had requested the AgMP to pursue standardization of the
simple plastic raingauges, through collaborative efforts with CIMO, the Commission for Hydrology
(CHy), and the Commission for Climatology (CCl). The Commission noted that this activity could
also contribute to the objectives of the WMO Integrated Global Observing System (WIGOS). In this
regard, the Commission agreed to collaborate on the development of practices for use of simple
raingauges in national volunteer observation networks in supporting agrometeorological
applications.
7.61
The Commission noted that the Secretariat had already contacted the WMO-CIMO
Lead Centre on Precipitation Intensity, in Vigna di Valle, in association with the University of
Genoa, Italy, to schedule comparisons between simple plastic raingauges and standard
raingauges and to provide technical evaluation on their performance. The Commission
recommended that the Secretariat continues to work with the Lead Centre to develop a working
plan to develop best practices for the use of simple plastic raingauges. The Commission welcomed
the cooperation from the NMHSs of Mali and Ghana to perform rainfall measurement comparisons
of the two types of raingauges (one for the Sahelian climate and one for the wetter Gulf of Guinea
climate) and invited the Secretariat to liaise with these NMHSs in the technical evaluation of the
these raingauges along with the CIMO Lead Centre.
7.62
The Commission recalled the presentation by the Expert Team on New In Situ
Technologies about the approach from a university and private enterprise project "Trans-African
Hydro Met Observatory" (TAHMO) which aims to deploy a network of AWS to support the
agricultural community. It noted the response from CIMO to the project, referring them to work with
the in-country NMHSs. The Commission recognized the potential link this project may have with
the Agricultural Meteorological Programme as well as the Development and Regional Activities
department, and requested the Secretariat to continue to engage with these areas to agree WMO's
appropriate engagement with this project.
7.63
The Commission noted that CAgM and the George Mason University (United States)
are working on a project in South Africa to integrate MODIS satellite information with in-situ soil
moisture measurements. The project aims to strengthen integrated and participatory early warning
systems for weather and climate risks for sustainable agricultural production in Africa. The
Commission also noted the urgent need to develop standards and guidelines for global soil
moisture measurements, in support of the International Soil Moisture Network (ISMN), which is
coordinated by the Global Energy and Water Exchange Project (GEWEX), GEO, and the
Committee on Earth Observation Satellites (CEOS). The Commission noted that CAgM
recommended that a Soil Moisture Demonstration Project (SMDP) be established to develop these
standards and guidelines, which would also provide valuable support to the mission and objectives
of the GFCS and WIGOS. The Commission requested the relevant expert teams to monitor these
developments and collaborate with the relevant expert team from CAgM on the development of
standards and guidance material on soil moisture measurement.
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Global Climate Observing System (GCOS)
7.64
The Commission was informed on the next steps of the GCOS implementation and
assessment cycle. At the thirty-seventh session of the Subsidiary Body for Scientific and Technical
Advice of the UNFCCC in November 2012, GCOS was invited to submit an assessment of the
adequacy of the global observing system for climate to SBSTA in 2015, and a new Implementation
Plan in 2016, with a draft of the latter encouraged to be provided one year before. It is planned to
include in the next Implementation Plan a supplement on in-situ observations, similar to that for
satellite observations in 2011.
7.65
The Commission was informed of the most recent outcomes of the GCOS/WCRP
Atmospheric Observation Panel for Climate (AOPC) and was appreciative in particular for the
Panel’s work on the GCOS Surface Network (GSN), the GCOS Upper-Air Network (GUAN) and
the GCOS Reference Upper-Air Network (GRUAN). It was noted that at its most recent meeting in
April 2014, a special session discussed the principal design and quality criteria of the GCOS
surface and upper-air networks, particularly in terms of the requirements for Baseline networks.
7.66
The Commission recognized that the cooperation mechanism of the GCOS programme
(GCM) to improve climate observation networks, most recently focused in RA I and parts of RA V,
had made good progress in improving the coverage and performance of the networks.
7.67
The Commission noted that the implementation of GRUAN has progressed steadily
over the past years and initial GRUAN-quality data can be accessed at NOAA’s National Climatic
Data Center (NCDC). As the GRUAN currently consists of 16 initial reference sites, which are
predominantly located in the Northern Hemisphere mid-latitudes, the Commission encouraged its
Management Group to consider how CIMO can support GRUAN operations, in particular in the
arctic, antarctic and tropical regions, and also to collaborate with scientific institutions to reach
better global coverage over major climatic zones. The Commission also noted that criteria for site
assessment and certification, and the process for implementation, had been developed. The
Commission welcomed that representatives of the WMO Technical Commissions (CBS, CIMO,
CAS and CCl) are now officially represented at the Working Group on GRUAN.
7.68
The Commission was informed on the excellent collaboration between CIMO and
GRUAN at the most recent Radiosonde Intercomparison campaign in 2010 and encouraged this to
continue in the future. Taking into account that the GCOS Guide to the GCOS Surface Network
(GSN) and GCOS Upper-Air Network (GUAN) (GCOS-144) requires that only radiosondes that
have participated in WMO intercomparisons should be used, the Commission recognized the need
to investigate the status of radiosondes in use by GUAN upper-air stations and take this
information into account when planning future radiosonde intercomparisons and as well consider
possible involvement of GCOS resources for their implementation.
7.69
The Commission noted the advice from GCOS experts regarding the current Solid
Precipitation Intercomparison Experiment (SPICE) and their request that future Intercomparisons
should focus not only on the performance of new, improved types of instrument, but should, where
practical, compare also with types of instruments used in the past, so that information may be
gathered to assist in the homogenization of data records. The Commission noted further that
SPICE has already commenced investigations on the types of instruments used in the past.
7.70
The Commission was informed about the inconsistency between the definition of
uncertainty intervals recommended as 2-sigma intervals by the CIMO Guide, which is in line with
the Guide to the Expression of Uncertainty in Measurement (GUM), and 1-sigma intervals used in
the Rolling Review of Requirements process. The Commission recommended harmonization of the
definition of uncertainty throughout CBS and CIMO guidance material.
WMO Quality Management Framework – CAeM Perspective
7.71
The Commission expressed its appreciation for the work done by the Task Team on
Quality Management Systems (TT-QMS) of the Commission for Aeronautical Meteorology (CAeM),
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which had developed highly useful material and tools to assist Members in effective
implementation of QMS.
7.72
The Commission stressed that quality management aspects of CIMO activities should
be taken into consideration in the establishment of the future multidisciplinary body on QMS which
was proposed by EC-66. It requested the president of CIMO to coordinate appropriate
engagement of CIMO expertise in the work of this body.
8.

COLLABORATION WITH RELEVANT INTERNATIONAL ORGANIZATIONS
(agenda item 8)

8.1
The Commission reiterated the need to collaborate with relevant international
organizations to achieve common goals and make best use of available resources and expertise,
including GFCS partners. The Commission requested the Management Group to ensure that
appropriate linkages with such organizations are maintained and strengthened according to the
needs of the work priorities agreed by the session, and to consider collaborating with other
organizations working on closely-related subjects, as appropriate.
8.2
The Commission was pleased with the progress made in developing a common
WMO-ISO standard based on the Siting Classification for Surface Observing Stations on Land that
was originally approved by CIMO-XV (2010). The Commission noted that the final text of the
standard would require approval by both WMO and ISO. The ISO vote will be carried out by
correspondence, while the adoption within WMO took place during the course of this CIMO
session, and the revised standard will be included in the next edition of the Guide to Meteorological
Instruments and Methods of Observation. The Commission noted that this is the first common
WMO-ISO standard which has reached the approval stage and therefore recommended that the
Secretariat inform all CIMO Expert Teams, as well as other technical commissions, on the
experience gained throughout the process of approval of this first common WMO-ISO standard.
8.3
The Commission appreciated the agreement of ISO to collaborate with WMO on the
development of a common WMO-ISO standard “Ground-based remote-sensing by Doppler wind
lidar”, that is being led by ISO TC146/SC5, in view of the relevance of this topic to WMO Members,
in particular in the context of aeronautical meteorology and safety of airport operations. The
Commission was pleased that CIMO experts had been nominated to represent the Commission
and WMO’s interest in this process and requested them to inform the Management Group regularly
of the progress made in this development.
8.4
The Commission encouraged all CIMO Expert Teams to identify areas in which
collaboration with ISO would be beneficial for both organizations and requested the Management
Group to review all plans to develop common WMO-ISO standards and to keep the progress of the
development under close review to ensure that CIMO’s experts contributions are devoted to
highest priority activities. The Commission was informed that ISO TC 146/SC5 is in the process of
establishing a working group related to the measurement of precipitation by weather radars. The
Commission was also informed by HMEI that relevant work was underway under ISO TC 45/SC
4/WG 5 “Rubber and rubber products” related to the manufacturing of meteorological balloons.
8.5
The Commission noted the further development of standards and technical reports on
hydrometric measurements organized by the European Committee for Standardization (CEN
TC/318), like the Specification for a Reference Raingauge Pit (EN 13798), based on experiences
of the WMO Field Intercomparison of Rainfall Intensity in Vigna di Valle (Italy). It is expected that
these standards will be adopted in due course by ISO through ISO TC 113 (Hydrometry). The
Commission stressed that further collaboration between WMO, CEN and ISO related to
hydrometric measurements will be a constraint to obtain common WMO-ISO standards on
Hydrometry, including precipitation measurements.
8.6
The Commission requested the Management Group and the Task Team on Radiation
to closely collaborate with BIPM on the evaluation of the possible difference between the World
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Radiometric Reference (WRR) and the International System of Units (SI) suggested by the
preliminary measurements from a new SI-traceable Cryogenic Solar Absolute Radiometer (CSAR),
as well as on the traceability of longwave radiation measurements to SI. The Commission stressed
that the best practices gathered by BIPM, in preparing and conducting a reference change, must
be duly taken into account while developing a recommendation on whether a reference change for
solar radiation measurements is needed, and if so, in determining how to proceed to ensure
continuity of radiation records in the future.
8.7
The Commission thanked HMEI members for their close collaboration with CIMO
Expert Teams and with the CIMO Guide Editorial Board as well as for their strong involvement in
SPICE through the provision of numerous instruments to SPICE test sites. The Commission
welcomed the involvement of instrument owners in collaborating with the SPICE site managers to
ensure the proper installation and functioning of their instruments at the SPICE test sites and
recommended that they consider options for longer term testing of their instruments on those sites
which plan to continue the experiment beyond the official duration of SPICE.
8.8
The Commission appreciated that HMEI had proposed to collaborate with WMO on the
Development of a Tender Documentation Template and Specialized Training in Support of WIGOS
Implementation in WMO Regions and noted that the WMO Executive Council had recommended
that HMEI collaborate with relevant existing WMO bodies. The Commission recognized the
difficulties faced by some Members, especially from developing countries, in developing clear
tender specifications for instrument procurements that focus on their identified requirements and
that are neutral towards manufacturers. The Commission also acknowledge the problems that
biased specifications cause to manufacturers who want to reply to such tenders. The Commission
agreed with the need to develop generic guidance for Members on procurement best practices that
are neutral, meet Members’s requirement, ensure the sustainability of observing networks and are
in compliance with the CIMO Guide. The Commission noted that HMEI was in the process of
developing a tender specification document, The Commission also noted the concern of some
Members regarding the time which might be needed to finalize it. Therefore, the Commission also
agreed to explore other alternatives to provide the needed guidance on procurement best practices
and particularly welcomed the offer from the United Kingdom to develop an interim neutral
guidance document based on their procurement practices. The Commission confirmed the need
for training of instrument specialists, including on calibration and traceability, to support Members
in implementing WIGOS. The Commission requested the Management Group to ensure
appropriate coordination is maintained with HMEI, during the development of these projects.
8.9
The Commission was informed that some HMEI Members encounter problems with
allocation of the entries in the Common Code Table C-2 "Radiosonde/sounding system used" for
their new radiosondes, as only WMO Members are eligible to apply for the amendments to the
Manual on Codes WMO No. 306. As proper indicating of radiosonde/system in use along with
reporting upper-air data serves to the benefit of all WMO, the Commission recognized the need for
resolving this issue. The Commission recommended that the Commission for Basic Systems
(CBS) considers the appropriateness of establishing a mechanism allowing HMEI to apply for the
amendments to the Manual on Codes WMO No. 306 related to instrumentation metadata.
8.10
The Commission was pleased that COST has been conducting actions of high
relevance to CIMO. In order to ensure rapid information transfer and reduce duplication of work,
the Commission requested relevant CIMO expert teams to actively follow the progress of the
presently on-going COST actions relevant to their mandate and take their outcomes into account
while carrying out their work.
8.11
The Commission was pleased that the European Metrology Research Programme
(EMRP) has been conducting a number of projects that will support the improved traceability of
meteorological measurements and that WMO was a collaborator in some of these actions. The
Commission requested the Management Group to ensure that appropriate liaisons with relevant
on-going and follow-up projects are established, in collaboration with other relevant technical
commissions.
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8.12
The Commission expressed the need to strengthen collaboration with EUMETNET; in
particular on E-AMDAR, E-PROFILE, E-GVAP and OPERA, to help promote and build on the
positive experience gained through those programmes in providing cost-efficient, high quality
observations and products through system integration and international collaborations, for the
development of the WMO Integrated Global Observing System.
9.

FUTURE WORK AND WORKING STRUCTURE OF THE COMMISSION (agenda
item 9)

CIMO Working Structure
9.1
The Commission noted that the Sixteenth World Meteorological Congress approved the
revised terms of reference of the Commission for Instruments and Methods of Observation, as they
had been proposed by CIMO-XV, to reflect the evolving priorities and requirements of Members
and the expected contribution from CIMO to WIGOS and other WMO high priority activities.
9.2
The Commission was informed of the seven priorities which EC-66 had identified for the
draft Strategic Plan 2016–19 and considered how the work of CIMO was aligned to support the
WMO in achieving these. In particular, the Commission noted that much of the work of CIMO was
currently focused on providing a foundation for the WIGOS priority and agreed that this would
continue. This support included continuous improvement in the development and dissemination of
methods of observations including the primary role in standardization of measurements, including
through its continuing contribution to the WIGOS regulatory material.
9.3
The commission noted that through its support to WIGOS, CIMO is contributing towards
other strategic priorities. This includes:
(a)

Polar and impact forecasting: Through its continuing contribution to the WIGOS
regulatory material, WIGOS Capacity Development and outreach, its support of the
Global Cryosphere Watch, as well as through the standardization and traceability
activities of WIGOS;

(b)

High impact weather, climate and water events: Continuing close liaison with the
DRR Programme through its focal point on DRR, and by assisting in the development of
the WIGOS Information Resource through CIMO’s lead role in the specification of
WIGOS metadata, the Commission aligns itself with the observational needs of DRR;

(c)

Capacity development: By retaining its strong historically focus on observational
Capacity Development activities, and teaming with WMO’s Education and Training
Programme in conducting regional training activities, the Commission will, through
continuous improvement, provide guidance material to Members on observational best
practices and procedures;

(d)

Climate Services: The Commission agreed that through its work programme focus on
standardization, improvement of the CIMO documentation on observation practice and
disseminating better measurement uncertainty documentation it would also be a strong
contributor to the GFCS during the intersessional period;

(e)

Efficiency and Effectiveness: The Commission was pleased with the CIMO MG
reports on improvements and efficiencies already gained by the increased use of
Webex and telephone conferences to hold meetings during the previous intersessional
period, and the continuous review of its processes through the use of surveys after
each TECO, leading to continuous improvement with the TECO programme. In
addition, the Commission agreed to review the duration of the intergovernmental
session in line with other Commissions, and could include changing the format of the
information sessions. The Commission recognized the value of the science exchange
and capacity-building realized at TECO and agreed that it is important to maintain the
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these meetings. By working in this way, the Commission agreed that it would be able to
enhance the benefits it delivered to the WMO community;
(f)

ICAO: The Commission noted its strengthening of linkages with the aviation community
and in particular, the role standardization and observation practice, and development of
aircraft systems to provide data to the integrated global observing system and aviation
forecasting. The Commission agreed to further strengthen its work programme in
support of aviation through intercomparisons of remote-sensing methods to improve the
standardization and output consistency of volcanic ash concentration products.

9.4
The Commission agreed that it would continue to play a key role in implementation of
the priority elements of the WMO strategy outlined by EC-66. The Commission, recognizing that its
available resources might not allow effective resolution of all issues, tasked the CIMO
Management Group (CIMO MG) to prioritize the work of the Commission to ensure optimal support
to the above CIMO priority areas, in line with the WMO priorities.
9.5
The Commission recognized that its structure was well adapted to address the evolving
requirements of WIGOS. It decided to amend the existing structure only slightly and adopted
Resolution 1 (CIMO-16) – Working structure of the Commission for Instruments and Methods of
Observation.
9.6
The Commission decided to re-establish three Open Programme Area Groups with
slightly adjusted titles: In Situ Technologies and Intercomparisons, Remote-sensing Technologies,
and Capacity Development and Operational Metrology, and adopted Resolution 2 (CIMO-16) –
Commission for Instruments and Methods of Observation Open Programme Area Groups.
9.7
The Commission noted the significant work linked with the management of the
Commission and its liaison with other technical commissions and programmes, as well as with
regional associations, and decided to re-establish the CIMO Management Group and adopted
Resolution 3 (CIMO-16) – Commission for Instruments and Methods of Observation Management
Group.
9.8
With a view to efficiently carrying out its work, according to the agreed work programme
and corresponding activities, the Commission decided to establish Expert Teams (ETs), Task
Teams (TTs) and Theme Leaders (TLs) within its three OPAGs, with the Terms of Reference
provided in Annex III to the present report. The Commission highlighted the urgent need for the
establishment of the Task Team on International Cloud Atlas (ICA) following Executive Council
66th session guidance and support for the development of the ICA. Considering that the Council
requested CIMO to carry out an extensive revision and update of the ICA to make it the
undisputable web-based global reference standard for the classification and reporting of clouds
and hydrometeors, and noting that appropriate formats (e.g. CD or printed version) would also be
needed to disseminate it to Members having limited Internet connection, the Commission adopted
Recommendation 3 (CIMO-16) – Revision of the International Cloud Atlas (WMO-No. 407).
9.9
The Commission recognized the crucial role played by ET Chairpersons in achieving
the goals of the Commission by coordinating and stimulating the work done by their respective
ETs. It also recalled that it is highly desirable to avoid changing ET Chairpersons during the
intersessional period. The Commission encouraged the ET Chairpersons to be in frequent contact
with all experts of their ET to coordinate their work, ensure regular progress and provide them with
guidance, if needed. The Commission also encouraged ET Chairpersons to closely liaise with the
CIMO MG, in particular with their relevant OPAG Chairperson, and seek guidance from them in
case of need to ensure the ET outcomes meet Members expectations and requirements. The
Chairpersons and Co-Chairpersons of the ETs, TTs and TLs designated by the Commission are
given in Annex IV to the present report.
9.10
The Commission requested the MG to establish the membership of the ETs. The
Commission welcomed the draft workplans that had been submitted for information to the session.
It invited the Chairpersons of the respective ETs and OPAGs, in agreement with the Management
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Group and in cooperation with the Secretariat, to finalize these workplans according to the
priorities set by CIMO-16 with realistic and focused target activities and deliverables to ensure that
all experts could actively participate and contribute to the work programmes. The Commission
recommended that the workplans be finalized and approved by the MG as early as possible, but
preferably by the end of September 2014, to ensure all ETs can start working on their assigned
tasks as soon as practicable.
9.11
The Commission recommended that the Secretariat informs the newly appointed MG
members and ET Chairpersons of their duties, so that they are aware of what is expected from
them during the coming intersessional period.
9.12
The Commission noted that WMO Members and Programmes have high expectations
from CIMO and that a large number of requests for collaboration, participation and support to
specific activities are received throughout the intersessional period. This requires significant work
from the management of the Commission to ensure it meets those expectations, providing
significant contributions to relevant activities, while taking a balanced approach, and making best
use of the limited resources of the Commission. The Commission decided to establish focal points
to support the CIMO president in liaising with some specific communities. The Commission agreed
with the terms of reference, provided in Annex V to the present report, for the CIMO Focal Point on
Climate Observations and Services, the Focal Point for the Executive Council Panel of Experts on
Polar Observations, Research and Services (EC-PORS), the Focal Point on Disaster Risk
Reduction and the Focal Point on Gender Issues. The Commission nominated Mr Arkady Koldaev
(Russian Federation) as CIMO Focal Point for EC-PORS. The Commission requested the MG to
nominate the other focal points, and will invite them to attend management group meetings as
necessary. The Commission adopted their terms of reference.
9.13
The Commission was pleased that some CIMO ETs and projects had made regular use
of teleconferences throughout the intersessional period to progress their work and that it had
proven to be very efficient. The Commission recommended that all ETs consider making regular
use of teleconferences and liaise with the Secretariat to organize them if needed. The Commission
also encouraged all ETs to consider organizing meetings of opportunity, for example in conjunction
with TECO-2016. The Commission finally recommended that each ET organizes a teleconference
as a kick-off meeting to establish contact between the ET members (and with the responsible MG
member), finalize the workplan and agree on responsibilities in the three month period following
CIMO-16.
9.14
Noting that the previous position of Theme Leader for Training Materials and Training
Activities is to be discontinued, yet acknowledging the ongoing need to make available to Members
suitable training material on instrument maintenance and calibration, the Commission urged the
Co-Chairpersons of the OPAG for Capacity Development and Operational Metrology to take on the
additional responsibility of working with the WMO Secretariat to develop and maintain a Training
web page on the CIMO website, to hold all available source material for training on instruments
and methods of observation.
Testbeds and Lead Centres
9.15
Following the recommendation of the Committee for the Designation of CIMO Testbeds
and Lead Centres, the Commission approved the following new CIMO Testbeds:
•

WMO-CIMO Testbed for Aerosols and Water Vapor Remote Sensing Instruments
(Izaña, Spain),

•

CIMO Testbed for GAW observations of reactive gases and aerosols
(Hohenpeissenberg, Germany).

The Commission was pleased to note the work done by the existing Testbeds and Lead Centres.
The Commission encouraged them to liaise closely with the CIMO Expert Teams to ensure that
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their expertise could benefit all WMO Members, through development and publication of
appropriate best practices in the CIMO Guide.
9.16
The Commission requested the CIMO MG to link each Testbed and Lead Centre to an
Expert Team whose tasks are most relevant to the focus of that Testbed/Lead Centre. The
Commission encouraged the Testbeds and Lead Centres to liaise closely with their respective
CIMO Expert Team to ensure their expertise can be developed into general guidance and best
practices for the benefit of all WMO Members.
Gender Mainstreaming
9.17
The Commission noted that a Third WMO Gender Conference on the theme: “Gender
Dimension of Weather and Climate Services: The Benefits of Working Together” would be
organized in 2014. The Commission agreed to ensure it worked in a way that was accessible to
experts of any gender.
CIMO Trust Fund
9.18
The Commission recognized the importance of the existing CIMO Trust Fund in
strengthening CIMO resource mobilization to support critical CIMO activities, such as instrument
intercomparisons, development of an update of the International Cloud Atlas and translation of the
new Edition of the CIMO Guide, that could not be fully supported under the WMO regular budget.
The Commission encouraged Members to provide additional support to specific CIMO activities
through donations to this Trust Fund.
TECO-2014 Outcomes
9.19
The WMO Technical Conference on Meteorological and Environmental Instruments and
Methods of Observation (TECO-2014) preceded CIMO-16 and was held in St. Petersburg, Russian
Federation, from 7 to 9 July 2014. TECO-2014 took place in conjunction with the Exhibition of
Meteorological Instruments, Related Equipment and Services (METEOREX-2014), which enabled
the TECO-2014 participants to attend the exhibition, an opportunity which was appreciated by
many. TECO-2014 promoted the exchange of information on the latest developments in
instrumentation, observation systems and services. It also provided a valuable opportunity for
training and capacity-building, particularly for participants from developing countries. In addition to
the scientific and technology dimension of TECO-2014, the conference also addressed issues
pertinent to CIMO-16, thus facilitating better preparations for CIMO-16. The overall quality and
content of the presentations was outstanding, demonstrating the deep interest of the conference
participants in instruments and methods of observation. Three specific open discussion sessions
were organized during TECO-2014, a summary of which is provided in Annex VI to the present
report. The Commission requested the Management Group to take the outcomes of these open
discussion sessions into account when planning and managing the work of the Commission.
WMO Strategic Plan 2016–2019
9.20
The Commission recalled that the Sixteenth Congress requested technical
commissions:
(a)

To lead the formulation of the scientific and technical aspects of WMO Programmes
and activities falling within their respective responsibilities in preparing the WMO
Operating Plan;

(b)

To develop their own Operating Plans in support of the implementation of the next
WMO Strategic Plan.

9.21
The Commission noted with appreciation the active involvement of its Members and the
president of the Commission in the development of the WMO Strategic Plan 2016–2019 (SP)
under the guidance of the Executive Council and its Working Group on Strategic and Operational
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Planning (WG-SOP), and with contributions from all regional associations (RAs) and technical
commissions (TCs).
9.22
The Commission recalled that in December 2013 the Secretary-General communicated
the draft Strategic Plan to all WMO Members for their input and indication on whether the capacity
of NMHSs to provide services would be improved if the WMO followed the strategic directions
proposed in the Plan, and if the Members would be able to use the Plan to inform the governments
of the strategic directions and priorities of WMO.
9.23
The Commission further noted that the latest draft SP incorporated the views and inputs
from constituent bodies of WMO and Members of the Organization received so far. The following
global WMO strategic priorities are formulated in the draft:
i.

Disaster Risk Reduction (DRR)

ii.

Service Delivery

iii.

Global Framework for Climate Services (GFCS)

iv.

WMO Integrated Global Observing System (WIGOS)

v.

Capacity Development

9.24
The Commission noted that Council had considered the draft WMO Strategic Plan
2016–2019 and had decided to recommend it to Congress with further improvements to, among
others, have the following as possible priorities:
1.

Improve the ability of NMSs to meet ICAO requirements focusing on accelerating the
implementation of competency standards and QMS to: (a) meet the emerging needs of
the global air navigation plan; (b) meet the emerging issues in WMO Regions; and (c)
strengthen cost recovery frameworks;

2.

Implement climate services under the GFCS Implementation Plan particularly for
countries that lack them focusing on supporting the establishment of regional climate
centres; identify user requirements for climate products; develop the Climate Services
Information System (CSIS);

3.

Complete the implementation of the WIGOS/WIS focusing on the implementation of all
the building blocks of the framework and supporting the uptake at regional and national
levels;

4.

Implement operational polar weather, climate, and hydrological services focusing on
operationalizing the Global Cryosphere Watch and advancing the Global Integrated
Polar Prediction System (GIPPS);

5.

Enhance the capacity development of NMHSs to deliver on their mission by helping
them to enhance their human resources, technical capacities and their infrastructure,
particularly in developing, least developed and small island developing states;

6.

Improve expertise in providing high quality impact-based forecasts and, in particular,
early warning of high impact weather, climate and water events, thereby contributing to
international efforts on Disaster Risk Reduction and Prevention; and

7.

Conduct a strategic review of WMO structures, operating arrangements and budgeting
practices focusing on the effectiveness of constituent body activities and the Secretariat
arrangements;

9.25
The Plan also recognized the significance of WMO’s research priorities in the area of
high impact weather, seasonal to sub-seasonal forecasting, polar prediction and urban
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meteorology as means of enabling improvements in operational service delivery. Furthermore, this
is also true for advancements in monitoring and information technologies, in particular keeping
WMO’s Information System (WIS) current with WIGOS developments.
WMO Operating Plan 2016–2019
9.26
The Commission recalled that the Sixteenth Congress requested the technical
commissions to prepare their operating plans to support the implementation of the WMO Strategic
Plan. The Executive Council further decided that the Organization should have a single integrated
Operating Plan that includes the activities of RAs and TCs and incorporates their own operating
plans. The Commission appreciated that its president and Management Group developed the
Commission’s operating/action plan for 2016–2019 and submit it as a contribution to the WMO
Operating Plan (OP).
9.27
In order to ensure timely provision of the Commission’s contribution to WMO integrated
strategic planning process in the future, the Commission requested its president and Management
Group to set up a process and develop and submit such contributions, as required, in consultation
with members of the Commission in the intersessional period.
Monitoring and Evaluation
9.28
The Commission noted that the Secretariat continued to develop and implement the
WMO Monitoring and Evaluation (M&E) System and that the Executive Council encouraged
constituent bodies to make use of the M&E System and Guide prepared by the Secretariat and
provide feedback for further improvement.
10.

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION AND OF RELEVANT RESOLUTIONS OF THE EXECUTIVE COUNCIL
(agenda item 10)

The Commission reviewed the resolutions and recommendations adopted at its
previous sessions that were still in effect at the time of the sixteenth session. The Commission
adopted Resolution 4 (CIMO-16) – Review of previous resolutions and recommendations of the
Commission for Instruments and Methods of Observation and Recommendation 4 (CIMO-16) –
Review of resolutions of the Executive Council related to the Commission for Instruments and
Methods of Observation.
11.

ELECTION OF OFFICERS (agenda item 11)

11.1
The Commission considered the report of the Nomination Committee chaired by Mr
Volker Kurz (Germany) and composed of Mr Ercan Büyükbas (Turkey), Mr Heng Zhou (China),
established under agenda item 2.
11.2
The Commission unanimously elected Mr Bertrand Calpini (Switzerland) as president of
the Commission for Instruments and Methods of Observation.
11.3
The Commission elected Mr Bruce Ward Forgan (Australia) as vice-president of the
Commission for Instruments and Methods of Observation.
12.

DATE AND PLACE OF THE SEVENTEENTH SESSION (agenda item 12)

12.1
The Commission was informed that the seventeenth session was scheduled to be held
in 2018 and that the actual date and place would be announced at a later date.
12.2
The Commission was pleased that Spain was considering hosting TECO-2016 and
METEOREX-2016.
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CLOSURE OF THE SESSION (agenda item 13)
The sixteenth session of CIMO closed at 9.50 a.m. on 16 July 2014.

RESOLUTIONS ADOPTED BY THE SESSION
Resolution 1 (CIMO-16)
WORKING STRUCTURE OF THE COMMISSION FOR
INSTRUMENTS AND METHODS OF OBSERVATION
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting:
(1)

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

(2)

That the working structure adopted by the Commission at its fifteenth session proved
effective,

Recalling Resolution 2 (CIMO-XV) – Working structure of the Commission for Instruments and
Methods of Observation,
Considering the need:
(1)

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

(2)

To strengthen the development of standards for instruments and methods of observation,
including relevant quality control procedures, to meet the requirements of WMO
Programmes and in particular of the WMO Integrated Global Observing System,

(3)

To strengthen the development of guidance material for Members on remote-sensing and
new technologies that can be used operationally in observing networks, in particular for the
attention of developing countries,

(4)

To enhance participation of experts from developing countries in the work of the
Commission and collaboration with Regional Instrument Centres,

(5)

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,

(6)

To build and maintain effective links with other technical commissions, regional
associations and relevant instrument manufacturers, in particular to address WIGOSrelated matters,

(7)

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

Decides to modify its working structure consisting of Open Programme Area Groups as given in
the annex to the present resolution;
Authorizes the president of the Commission to establish and activate expert teams, task teams
and theme leaders in accordance with priorities agreed by the Commission and its Management
Group;
Further authorizes the president, with assistance from the Management Group, 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;
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Requests the president, with assistance from the 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 members of the Open Programme Areas Groups and
the expert teams in the work of the Commission.
_______
Note: This resolution replaces Resolution 2 (CIMO-XV), which is no longer in force.

Annex to Resolution 1 (CIMO-16)
WORKING STRUCTURE OF THE COMMISSION FOR
INSTRUMENTS AND METHODS OF OBSERVATION
1.
The working structure of the Commission will comprise a system of small, task-focused
expert teams complemented by suitable ways to involve and inform all Commission members in
the process. The activities of the Commission are grouped under three main open programme
areas:
(a)

In Situ Technologies and Intercomparisons;

(b)

Remote-sensing Technologies;

(c)

Capacity Development and Operational Metrology.

2.
The activities under each of these open programme areas are handled by Open
Programme Area Groups (OPAGs):
(a)

OPAG on In Situ Technologies and Intercomparisons;

(b)

OPAG on Remote-sensing Technologies;

(c)

OPAG on Capacity Development and Operational Metrology;

3.
The members of the OPAGs are regularly consulted and informed through suitable means
of distribution, such as circular letters from the president of the Commission or Co-Chairpersons,
newsletters and the WMO/IMOP website.
CIMO Management Group
4.
The CIMO Management Group (CIMO MG) shall consist of the president and vicepresident, the Co-Chairpersons of the three OPAGs, the Chairperson of the CIMO Editorial Board
along with the minimum additional experts needed to ensure regional representation. It should not
normally exceed nine 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 ensuring the
integration of the programme areas, for providing guidance to the Chairpersons of the expert
teams on the tasks to be carried out, for strategic planning issues, for the evaluation of the
progress achieved in the agreed work programme and for related necessary adjustments to the
working structure in the intersessional period. CIMO MG should preferably meet more than once,
in 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.
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5.

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

(a)

Focus on user requirements;

(b)

Monitor and make adjustments to the terms of references of the OPAGs;

(c)

Coordinate the specific tasks and schedules resulting from the work of the specific
programme activities (expert teams);

(d)

Regularly liaise with Chairpersons of the OPAG’s expert teams, task teams and the theme
leaders 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.

Open Programme Area Groups
6.
The terms of reference of the Open Programme Area Groups and the designation of CoChairpersons are decided by the Commission at a session. The terms of reference of a general
nature are defined for each OPAG, together with specific tasks, and are approved by the
Commission. The Co-Chairpersons of each OPAG coordinate and manage the work of the expert
teams. The expert teams, established by the Commission or its president with the assistance of
CIMO MG, carry out specific tasks assigned to them. The OPAG Co-Chairpersons will determine
the appropriate allocation of responsibilities for the leadership of the expert teams, including
coordination of their work and reports. The OPAG Co-Chairpersons are responsible for the
management and technical guidance of the work of the OPAG area.
Expert Teams
7.
An expert team is mainly based on expertise to develop proposed solutions to
scientific/technical problems and for studying issues for which specific expert knowledge is
needed. In some cases it may be more effective to establish a theme leader (single expert to be
considered as a “one-member” expert team) providing expert guidance, reporting on
implementation and liaising with other expert teams and groups on specific matters and themes.
The terms of reference of the expert teams are established by the Commission at a session, the
president, or CIMO MG.
8.
The Chairpersons of the expert teams are normally designated by the Commission at a
session. If this is not possible, the Chairpersons of the expert teams will be designated by the
president upon a recommendation from the Co-Chairpersons of the OPAG.
9.
Members of the expert teams will be designated by CIMO MG upon recommendation from
the OPAG Co-Chairpersons, and expert team Chairpersons. 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 its president under guidance from
CIMO MG. The OPAG Co-Chairpersons will invite suitable experts from other interested bodies to
participate in CIMO expert teams.
10.
The expert teams are expected to deliver their working results within a specific time period
to their parent body. Work by correspondence, teleconference or meetings, as necessary, should
achieve this. The need for the meetings of the 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 available funds. The reports of the expert teams will generally be
accessible through the WMO/IMOP website or distributed by regular mail, as necessary.
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11.
Expert team Chairpersons may, with the approval of CIMO MG, draw upon CIMO experts
as required to accomplish their tasks. Expert team Chairpersons should plan the tasks and
milestones of their teams and report regularly on the progress achieved in carrying out tasks
assigned to their teams.
Task Teams
12.
Task teams are small groups of experts that can be established to address a specific issue.
They are established by the Commission, or by CIMO MG (in which case they report directly to
CIMO MG), or by CIMO MG upon recommendation of an expert team Chairperson. In this latter
case they report directly to the expert team. They work independently of the rest of the expert team
and can include members that are not core members of the expert team. Task teams are normally
short-lived and work by correspondence. Meeting of a task team may be considered for example at
the time of finalization of its mandate, if required.
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, which
does not warrant the attention of an entire expert team and is independent of the work of the
existing expert teams.

Resolution 2 (CIMO-16)
COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION
OPEN PROGRAMME AREA GROUPS
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Considering:
(1)

The need for continued development and coordination of activities with WMO relating to:
(a) Ensuring that the quality of observational networks is continuously improved and
quantified,
(b) Introducing new technology into operations, whether from research institutes or
commercial manufacturers,
(c)

Improving the availability of observations in support of all WMO Programmes, in
particular to support the requirements for disaster risk reduction, the WMO Integrated
Global Observing System and the Global Framework for Climate Services,

(2)

The need to provide advice to Members on the use of instruments and their maintenance
and calibration,

(3)

The need to align the activities of the Commission with the requirements of the WMO
priority activities and the WMO Strategic Plan,

Recalling:
(1)

Resolution 2 (CIMO-XV) – Working structure of the Commission for Instruments and
Methods of Observation,
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Resolution 3 (CIMO-XV) – Commission for Instruments and Methods of Observation Open
Programme Area Groups,

Decides:
(1)

To establish:
(a) The Open Programme Area Group (OPAG) on In Situ Technologies and
Intercomparisons;
(b) The OPAG on Remote-sensing Technologies;
(c)

The OPAG on Capacity Development and Operational Metrology;

(2)

To adopt the terms of reference for each Open Programme Area Group as given in the
annex to the present resolution;

(3)

To select, in accordance with General Regulation 33, the co-chairpersons for each of the
Open Programme Area Groups as follows:
(a) The OPAG on In Situ Technologies and Intercomparisons:
•

Co-Chairperson: Mr Jitze van der Meulen (Netherlands);

•

Co-Chairperson: Mr Bruce Hartley (New Zealand);

(b) The OPAG on Remote-sensing Technologies:

(c)

•

Co-Chairperson: Mr Ercan Büyükbas (Turkey);

•

Co-Chairperson: Mr Li Bai (China);

The OPAG on Capacity Development and Operational Metrology:
•

Co-Chairperson: Mr Mario Garcia (Argentina);

•

Co-Chairperson: Mr Rabia Merrouchi (Morocco);

Requests the co-chairpersons of the Open Programme Area Groups:
(1)

To act upon matters referred to the OPAG by the Commission and its president;

(2)

To prepare an activity report at the end of every calendar year for distribution to members
of the Commission;

(3)

To submit to the Commission, not later than four months prior to its session, a report on the
outcome of their activities, recommendations for adoption by the Commission at its session,
and requirements and proposals for future activities in their field;

(4)

To report to the Commission on matters related to CIMO through their engagement with
other technical commissions, programmes and partners;

(5)

To represent the Commission in regional events, as far as possible, and to report back to
the CIMO Management Group on topics of relevance to the Commission.

_______
Note: This resolution replaces Resolution 3 (CIMO-XV), which is no longer in force.
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Annex to Resolution 2 (CIMO-16)
TERMS OF REFERENCE OF THE COMMISSION FOR INSTRUMENTS AND
METHODS OF OBSERVATION OPEN PROGRAMME AREA GROUPS
A.

OPAG ON IN SITU TECHNOLOGIES AND INTERCOMPARISONS

1.
To promote developments related to in situ surface, upper-air and radiation instruments
and methods of observations 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.
2.
To establish standards for instruments and methods of observation, including metadata, as
required by the WMO Integrated Global Observing System (WIGOS), the Global Framework for
Climate Services (GFCS) and WMO Programmes, and in cooperation with other international
standardization organizations.
3.
To provide leadership in the development and maintenance of the WIGOS Standards of
Observations Reference Tool (SORT).
4.
To develop guidance material for Members on the use and operations of in situ
instruments.
5.

To organize instrument testing and intercomparisons.

6.

To provide advice to the WMO Programmes and Members, as required.

7.
To effectively liaise with the OPAG on Capacity Development and Operational Metrology
for the publication of standards (CIMO Guide, Guide to WIGOS, Manual on WIGOS, etc.) and for
supporting relevant training activities.
8.

To regularly inform Members on the achievements of the OPAG.

B.

OPAG ON REMOTE-SENSING TECHNOLOGIES

1.
To promote developments associated with the operation, development, testing and
documentation of surface-based remote-sensing systems and their observational product
generation, including coordination with other technical commissions to meet the requirements of
WMO programmes and other priorities, such as WIGOS and GFCS.
2.
To maintain an overview of all activities related to the operation, development, testing and
documentation of ground-based remote-sensing systems and new observing technologies,
including the progress of testbed operations.
3.
To develop guidance material, standards and best practices on remote-sensing
technologies that can be used operationally.
4.

To provide advice to the WMO Programmes and Members, as required.

5.
To effectively liaise with the OPAG on Capacity Development and Operational Metrology
for the publication of standards (CIMO Guide, Guide to WIGOS, Manual on WIGOS, etc.) and for
supporting relevant training activities.
6.
To ensure that the work of this OPAG’s theme leaders is coordinated with the expert teams
of the other OPAGs.
7.

To regularly inform Members on the achievements of the OPAG.
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OPAG ON CAPACITY DEVELOPMENT AND OPERATIONAL METROLOGY

1.
To strengthen capacity development activities related to instruments and methods of
observations, including the development of guidance material on instrument calibration and
maintenance, and measurement traceability in support of WMO Programmes and other priorities,
such as WIGOS and GFCS.
2.
To collaborate in organizing capacity development activities with regional associations and
other relevant WMO capacity development activities.
3.
To undertake all needed coordination activities and ensure the review and publication of
standards (CIMO Guide, Guide to WIGOS, Manual on WIGOS, common ISO/WMO standards,
etc.).
4.
To effectively liaise with the other OPAGs for the publication of standards and best
practices and for supporting relevant training activities and to ensure that the work of this OPAG’s
theme leaders is coordinated with the expert teams of the other OPAGs.
5.
Promote and assist in the achievement of improved worldwide traceability of all
measurements to SI, by encouraging partnerships between RICs, strengthening their quality
processes, and developing relevant guidance material.
6.

Provide advice to WMO Programmes and Members, as required.

7.

To regularly inform Members on the achievements of the OPAG.

Resolution 3 (CIMO-16)
COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION
MANAGEMENT GROUP
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Recalling:
(1)

Resolution 2 (CIMO-XV) – Working structure of the Commission for Instruments and
Methods of Observation,

(2)

Resolution 4 (CIMO-XV) – Commission for Instruments and Methods of Observation
Management Group,

Recognizing:
(1)

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

(2)

That a management group will be required to ensure the integration of programme areas,
evaluate the working progress achieved, coordinate strategic planning, prioritize activities
and decide on necessary adjustments to the working structure of the Commission during
the intersessional period, and liaise with other technical commissions, regional associations
and WMO Programmes,

48

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

Decides:
(1)

To re-establish the CIMO Management Group with the following terms of reference:
(a) To advise and help the president of the Commission on all matters related to the work
of the Commission;
(b) To assist the president in planning and coordinating the work of the Commission and
its Open Programme Area Groups and expert teams;
(c)

To plan, coordinate and actively manage the work of the Commission and its Open
Programme Area Groups, expert teams, task teams and theme leaders, including
assisting the chairpersons of the expert teams in preparing their workplans and
evaluating the progress achieved in the work programmes, and advising on the new
priority activities;

(d) To monitor and evaluate the implementation of the Instruments and Methods of
Observation Programme in relation to the WMO Strategic Plans and advise the
president on appropriate actions;
(e) To advise the president on matters related to cooperation with other technical
commissions, regional associations, WMO Programmes and other relevant
international organizations and governmental or non-governmental bodies;
(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 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 make necessary adjustments to its working structure during the intersessional
period, for efficiency reasons and/or to meet emerging requirements of WMO;
(i)

To keep under review the terms of reference of the Open Programme Area Groups,
expert teams, task teams and theme leaders, and make necessary adjustments;

(j)

To advise the president on designations of experts to carry out specific tasks as
necessary between sessions of the Commission;

(k)

To request the Open Programme Area Group co-chairpersons to participate in the
meetings of the expert teams under their responsibility;

(l)

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

(m) To ensure continued cooperation and collaboration with partners, including United
Nations bodies, private companies and other organizations;
(2)

That the initial composition of the Management Group shall be as follows:
(a) The president of the Commission (Chairperson);
(b) The vice-president of the Commission;
(c)

The co-chairpersons of the Open Programme Area Groups;

(d) The Chairperson of the CIMO Editorial Board;
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Allows the president to modify the composition of the Management Group for efficiency reasons
and/or to meet emerging requirements of WMO.
_______
Note: This resolution replaces Resolution 4 (CIMO-XV), which is no longer in force.

Resolution 4 (CIMO-16)
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 sixteenth session,
Decides:
(1)

To keep in force Resolutions 1 (CIMO-XV), 5 (CIMO-XV) and 3 (CIMO-XIV);

(2)

To keep in force Recommendations 1 (CIMO-XV), 1 (CIMO-XIV), 5 (CIMO-XIV),
7 (CIMO-XIV), 9 (CIMO-XIV), 10 (CIMO-XIV), 1 (CIMO-XII), 3 (CIMO-XII), 4 (CIMO-XI),
6 (CIMO-XI), 8 (CIMO-XI), 12 (CIMO-XI) and 13 (CIMO-XI);

(3)

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

_______
Note: This resolution replaces Resolution 6 (CIMO-XV), which is no longer in force.

RECOMMENDATIONS ADOPTED BY THE SESSION
Recommendation 1 (CIMO-16)
PUBLICATION AND TRANSLATION OF THE GUIDE TO METEOROLOGICAL INSTRUMENTS
AND METHODS OF OBSERVATION (WMO-NO. 8), 2014 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 2012 to 2014, including:
(1)

Extensive revision of Part I, Chapters 12, 13, 16 and 17,

(2)

Completely rewritten Part II, Chapters 7 and 9,

(3)

Complete replacement of Part II, Chapter 8 with seven new chapters on space-based
observations, which will comprise a new part of the Guide,

(4)

Minor revision of 18 other chapters,

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,
Considering further the need to ensure that the new guidance material is translated and made
available to the WMO community as promptly as possible,
Recommends that the Secretary-General consider identifying the resources to translate the new
edition of the Guide into other WMO languages from within the regular budget and/or voluntary
contributions to the CIMO Trust Fund;
Requests the Secretary-General to make arrangements for its publication.

Recommendation 2 (CIMO-16)
RECOGNITION OF CENTENNIAL OBSERVING STATIONS
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting:
(1)

That the Climate Change 2013: The Physical Science Basis. Contribution of Working
Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change
confirms that it is extremely likely that human influence has been the dominant cause of the
observed warming since the mid-twentieth century, that the evidence for this has grown
thanks to more and better observations, an improved understanding of the climate system
response, and climate models, and that warming of the climate system is unequivocal, and
since 1950 many of the observed changes have been unprecedented over decades to
millennia,

(2)

The importance of long-term observations and in particular those from observing stations
that provide continuous data for 100 years or more (centennial observing stations) for
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documenting and analysing long-term variations of the Earth’s climate on multidecadal to
centennial timescales,
(3)

That Members have an interest in protecting well-sited long-term observing stations,
including centennial observing stations, with good-quality time series of meteorological
parameters,

Recalling the request of the Executive Council at its sixty-fifth session to the Commission for
Climatology, jointly with the Global Climate Observing System programme and the Commission for
Instruments and Methods of Observation, to investigate site certification mechanisms, network
criteria and monitoring principles and set up an appropriate WMO mechanism for the recognition of
centennial observing stations, based on a minimum set of objective assessment criteria,
Considering:
(1)

The need to further clarify the purpose of the centennial stations,

(2)

That the recognition is expected to raise the profile of long-term observing stations and
specifically centennial observing stations and contribute to Members’ efforts to maintain
such stations under the most preferable conditions,

(3)

That the recognition mechanism will greatly promote the application of the CIMO site
classification,

(4)

That Members and representatives from the Commission for Basic Systems, the
Commission for Climatology, the Commission for Instruments and Methods of Observation,
the Global Climate Observing System and the WMO Integrated Global Observing System,
during a WMO scoping meeting on a potential recognition mechanism for centennial
observing stations (11–13 June 2014, Geneva), discussed a potential recognition
mechanism and draft criteria to be further developed,

(5)

That, at its sixteenth session, the Commission for Climatology discussed and reemphasized the importance of long-term observations and agreed to continue its support
for the initiative,

Recommends to support this initiative, including finalizing the designation criteria, setting up a
suitable mechanism for the recognition of centennial stations and sustaining the designated
stations;
Requests the Secretary-General to provide support to this initiative.

Recommendation 3 (CIMO-16)
REVISION OF THE INTERNATIONAL CLOUD ATLAS (WMO-NO. 407)
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the key contribution of the International Cloud Atlas (WMO-No. 407) to the WMO
Integrated Global Observing System, one of the WMO strategic priorities, as well as the support for
the revision of the International Cloud Atlas expressed at the 2014 Meeting of Presidents of
Technical Commissions and the 2014 Joint Meeting of Presidents of Regional Associations and
Presidents of Technical Commissions, and by the Executive Council at its sixty-sixth session,
Noting also that during their 2014 joint meeting, the presidents of regional associations and
technical commissions also agreed that WMO needed to identify financial resources to enable the
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funding of this activity and recommended that all possible mechanisms needed to be considered,
including the regular budget and/or trust funds, and possibly private/public partnerships,
Noting further that although much of the work can be completed without additional resources from
the regular budget (see tasks 1 to 5 in the annex to the present recommendation), it is unlikely that
all the proposed tasks can be completed in a reasonable time frame without the availability of
additional resources,
Recalling that no technical commission was in charge of this publication and that the Commission
for Instruments and Methods of Observation volunteered to lead this activity, while it is not a
traditional CIMO activity,
Considering that the proposed tasks, which are briefly outlined in the annex to the present
recommendation, do not take into account the formal editing of the printable version and the need
to publish the International Cloud Atlas in languages other than English,
Considering further the possible interest from other organizations, including the private sector
and research community, in collaborating with the WMO in the completion of this work,
Recommends Members to support the development of the International Cloud Atlas through
voluntary contributions to the CIMO Trust Fund and secondments;
Recommends other relevant technical commissions to collaborate with the Commission for
Instruments and Methods of Observation, as appropriate;
Recommends the Secretary-General to identify the necessary resources to complete the work.

Annex to Recommendation 3 (CIMO-16)
PROPOSED TASKS FOR THE REVISION OF THE
INTERNATIONAL CLOUD ATLAS (WMO-NO. 407)
1.

Prepare detailed plan (Task Team)

2.

Request all PRs to provide high quality images, with metadata for a specified subset of
cloud types (Secretariat)

3.

Revise text of the International Cloud Atlas (ICA) and draft the glossary (Task Team
Subgroup A)

4.

Revise Decision Aid (Task Team Subgroup B)

5.

Select imagery to be included in the ICA (Task Team Subgroup C)

6.

Design web template and layout for the web-based version of the ICA

7.

Build the ICA-website

8.

Populate the ICA-website with text and imagery selected by the Subgroups

9.

Edit and finalize and web-publish the English version of the ICA

10.

Translate ICA text into all languages as resources permit

11.

Publish hard copy version(s) of the ICA as required
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Recommendation 4 (CIMO-16)
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 with satisfaction the actions taken on the previous recommendations of the Commission,
Recommends that the Executive Council Resolution 13 (EC-XXXIV) – Development and
comparison of radiometers, be still kept in force.
_______
Note: This recommendation replaces Recommendation 3 (CIMO-XV), which is no longer in force.

ANNEXES
ANNEX I
Annex to paragraph 4.7 of the general summary
THE TEXT OF THE COMMON ISO/WMO STANDARD 19289:2014(E):
SITING CLASSIFICATIONS FOR SURFACE OBSERVING STATIONS ON LAND
INTRODUCTION
Environmental conditions of a site1 may influence the measurement results. A careful analysis of
the site environmental conditions must be associated to the knowledge of the instrument
characteristics, to avoid quantities of influence to distort measurement results affecting their
representativeness, particularly when a site is supposed to be representative of a large area (i.e.
100 to 1 000 km2).
1

SCOPE

This Annex2 indicates exposure rules for various sensors. But what should be done when these
conditions are not fulfilled? There are sites that do not respect the recommended exposure rules.
Consequently, a classification has been established to help determine the given site’s
representativeness on a small scale (impact of the surrounding environment). Hence, a class 1 site
can be considered as a reference site. A class 5 site is a site where nearby obstacles create an
inappropriate environment for a meteorological measurement that is intended to be representative
of a wide area (at least tens of km2). The smaller the siting class, the higher the representativeness
of the measurement for a wide area. In a perfect world, all sites would be in class 1, but the real
world is not perfect and some compromises are necessary. A site with a poor class number (large
number) can still be valuable for a specific application needing a measurement in this particular
site, including its local obstacles.
The classification process helps the actors and managers of a network to better take into
consideration the exposure rules, and thus it often improves the siting. At least, the siting
environment is known and documented in the metadata. It is obviously possible and recommended
to fully document the site, but the risk is that a fully documented site may increase the complexity
of the metadata, which would often restrict their operational use. That is why this siting
classification is defined to condense the information and facilitate the operational use of this
metadata information.
A site as a whole has no single classification number. Each parameter being measured at a site
has its own class, and is sometimes different from the others. If a global classification of a site is
required, the maximum value of the parameters’ classes can be used. The rating of each site
should be reviewed periodically as environmental circumstances can change over a period of time.
A systematic yearly visual check is recommended: if some aspects of the environment have
changed, a new classification process is necessary. A complete update of the site classes should
be done at least every five years.
In the following text, the classification is (occasionally) completed with an estimated uncertainty
due to siting, which has to be added in the uncertainty budget of the measurement. This estimation
is coming from bibliographic studies and/or some comparative tests.
The primary objective of this classification is to document the presence of obstacles close to the
measurement site. Therefore, natural relief of the landscape may not be taken into account, if far
away (i.e. > 1 km). A method to judge if the relief is representative of the surrounding area is the
1

A “site” is defined as the place where the instrument is installed.

2

Whereas this is referred to as an Annex in the WMO Guide to Meteorological Instruments and Methods of
Observation, it is referred to as a “standard” in the ISO Document.
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following: does a move of the station by 500 m change the class obtained? If the answer is no, the
relief is a natural characteristic of the area and is not taken into account.
Complex terrain or urban areas generally lead to high class numbers. In such cases, an additional
flag “S” can be added to class numbers 4 or 5 to indicate specific environment or application
(i.e. 4S).
2.

AIR TEMPERATURE AND HUMIDITY

2.1

General

Sensors situated inside a screen should be mounted at a height determined by the meteorological
service (within 1.25 m to 2.0 m as indicated in the WMO Guide to Meteorological Instruments and
Methods of Observation). The height should never be less than 1.25 m. The respect of the higher
limit is less stringent, as the temperature gradient versus height is decreasing with height. For
example, the difference in temperature for sensors located between 1.5 and 2.0 m is less than
0.2°C.
The main discrepancies are caused by unnatural surfaces and shading:
(a)

Obstacles around the screen influence the irradiative balance of the screen. A screen close
to a vertical obstacle may be shaded from the solar radiation or “protected” against the
night radiative cooling of the air, by receiving the warmer infrared radiation from this
obstacle or influenced by reflected radiation;

(b)

Neighbouring artificial surfaces may heat the air and should be avoided. The extent of their
influence depends on the wind conditions, as wind affects the extent of air exchange.
Unnatural or artificial surfaces to take into account are heat sources, reflective surfaces (for
example buildings, concrete surfaces, car parks) and water or moisture sources (for
example, ponds, lakes, irrigated areas). Shading by nearby obstacles should be avoided.
Shading due to natural relief is not taken into account for the classification (see above). The
indicated vegetation growth height represents the height of the vegetation maintained in a
“routine” manner. A distinction is made between structural vegetation height (per type of
vegetation present on the site) and height resulting from poor maintenance. Classification
of the given site is therefore made on the assumption of regular maintenance (unless such
maintenance is not practicable).

2.2

Class 1

(a)

Flat, horizontal land, surrounded by an open space, slope less than ⅓ (19°);

(b)

Ground covered with natural and low vegetation (< 10 cm) representative of the region;

(c)

Measurement point situated:
(1) At more than 100 m from heat sources or reflective surfaces (buildings, concrete
surfaces, car parks, etc.);
(2)

(At more than 100 m from an expanse of water (unless significant of the region);

(3) Away from all projected shade when the sun is higher than 5°.
A source of heat (or expanse of water) is considered to have an impact if it occupies more than
10% of the surface within a radius of 100 m surrounding the screen, makes up 5% of an annulus of
10–30 m, or covers 1% of a 10 m radius area.
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Figure 1 – Schematic showing criteria for Air Temperature and Humidity for Class 1 Sites
2.3

Class 2

(a)

Flat, horizontal land, surrounded by an open space, slope inclination less than ⅓ (19°);

(b)

Ground covered with natural and low vegetation (<10 cm) representative of the region;

(c)

Measurement point situated:
(1) At more than 30 m from artificial heat sources or reflective surfaces (buildings,
concrete surfaces, car parks, etc.);
(2) At more than 30 m from an expanse of water (unless significant of the region);
(3) Away from all projected shade when the sun is higher than 7°.

A source of heat (or expanse of water) is considered to have an impact if it occupies more than
10% of the surface within a radius of 30 m surrounding the screen, makes up 5% of an annulus of
5–10 m, or covers 1% of a 5 m radius area.

Figure 2 – Schematic showing criteria for Air Temperature and Humidity for Class 2 Sites
2.4

Class 3 (additional estimated uncertainty added by siting up to 1 °C)

(a)

Ground covered with natural and low vegetation (< 25 cm) representative of the region;

(b)

Measurement point situated:
(1) At more than 10 m from artificial heat sources and reflective surfaces (buildings,
concrete surfaces, car parks, etc.);
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(2) At more than 10 m from an expanse of water (unless significant of the region);
(3) Away from all projected shade when the sun is higher than 7°.
A source of heat (or expanse of water) is considered to have an impact if it occupies more than
10% of the surface within a radius of 10 m surrounding the screen or makes up 5% of a 5 m radius
area.

Figure 3 — Schematic showing criteria for Air Temperature and Humidity for Class 3 Sites
2.5

Class 4 (additional estimated uncertainty added by siting up to 2 °C)

(a)

Close, artificial heat sources and reflective surfaces (buildings, concrete surfaces, car
parks, etc.) or expanse of water (unless significant of the region, occupying:
(1) Less than 50% of the surface within a circular area of 10 m radius around the screen;
(2) Less than 30% of the surface within a circular area of 3 m radius around the screen;

(b)

Away from all projected shade when the sun is higher than 20°.

Figure 4 – Schematic showing criteria for Air Temperature and Humidity for Class 4 Sites
2.6

Class 5 (additional estimated uncertainty added by siting up to 5 °C)

Site not meeting the requirements of class 4.

58

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

3

PRECIPITATION

3.1

General

Wind is the greatest source of disturbance in precipitation measurements, due to the effect of the
instrument on the airflow. Unless raingauges are artificially protected against wind, for instance by
a wind shield, the best sites are often found in clearings within forests or orchards, among trees, in
scrub or shrub forests, or where other objects act as an effective windbreak for winds from all
directions. Ideal conditions for the installation are those where equipment is set up in an area
surrounded uniformly by obstacles of uniform height. An obstacle is an object with an effective
angular width of 10° or more.
The choice of such a site is not compatible with constraints in respect of the height of other
measuring equipment. Such conditions are practically unrealistic. If obstacles are not uniform, they
are prone to generate turbulence, which distorts measurements; this effect is more pronounced for
solid precipitation. This is the reason why more realistic rules of elevation impose a certain
distance from any obstacles. The orientation of such obstacles with respect to prevailing wind
direction is deliberately not taken into account.
Indeed, heavy precipitation is often associated with convective factors, whereby the wind direction
is not necessarily that of the prevailing wind. Obstacles are considered of uniform height if the ratio
between the highest and lowest height is less than 2.
Reference for the heights of obstacles is the catchment’s height of the rain gauge.
3.2

Class 1

(a)

Flat, horizontal land, surrounded by an open area, slope less than ⅓ (19°). Raingauge shall
be surrounded by low obstacles of uniform height, that is subtending elevation angles
between 14° and 26° (obstacles at a distance between 2 to 4 times their height);

(b)

Flat, horizontal land, surrounded by an open area, slope less than ⅓ (19°). For a raingauge
artificially protected against wind, the instrument does not necessarily need to be protected
by obstacles of uniform height. In this case, any other obstacles must be situated at a
distance of at least 4 times their height.

Or:

Figure 5 – Schematic showing criteria for Precipitation for Class 1 Sites
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Class 2 (additional estimated uncertainty added by siting up to 5%)

(a)

Flat, horizontal land, surrounded by an open area, slope less than ⅓ (19°);

(b)

Possible obstacles must be situated at a distance at least twice the height of the obstacle
(with respect to the catchment’s height of the raingauge).

Figure 6 – Schematic showing criteria for Precipitation for Class 2 Sites
3.4

Class 3 (additional estimated uncertainty added by siting up to 15%)

(a)

Land is surrounded by an open area, slope less than ½ (≤ 30°);

(b)

Possible obstacles must be situated at a distance greater than the height of the obstacle.

Figure 7 – Schematic showing criteria for Precipitation for Class 3 Sites
3.5

Class 4 (additional estimated uncertainty added by siting up to 25%)

(a)

Steeply sloping land (> 30°);

(b)

Possible obstacles must be situated at a distance greater than one half (½) the height of
the obstacle.

Figure 8 – Schematic showing criteria for Precipitation for Class 4 Sites
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Class 5 (additional estimated uncertainty added by siting up to 100%)

Obstacles situated closer than one half (½) their height (tree, roof, wall, etc.).

Figure 9 – Schematic showing criteria for Precipitation for Class 5 Sites
4

SURFACE WIND

4.1

General

Conventional elevation rules stipulate that sensors should be placed 10 m above ground surface
level and on open ground. Open ground here represents a surface where obstacles are situated at
a minimum distance equal to at least 10 times their height.
4.2

Roughness

Wind measurements are disturbed not only by surrounding obstacles; terrain roughness also plays
a role.
WMO defines wind blowing at a geometrical height of 10 m and with a roughness length of 0.03 m
as the surface wind for land stations.
This is regarded as a reference wind for which exact conditions are known (10 m height and
roughness length of 0.03 m).
Therefore, roughness around the measuring site has to be documented. Roughness should be
used to convert the measuring wind to the reference wind, but this procedure can be applied only
when the obstacles are not too close. Roughness-related matters and correction procedure are
described in the WMO Guide to Meteorological Instruments and Methods of Observation, Part I,
Chapter 5.
The roughness classification, reproduced from the annex in the WMO Guide to Meteorological
Instruments and Methods of Observation, Part I, Chapter 5, is recalled here:
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Table 1 – Terrain classification from Davenport (1960) adapted by Wieringa (1980b)
in terms of aerodynamic roughness length z0
Class index

Short terrain description

z0 (m)

1

Open sea, fetch at least 5 km

0.000 2

2

Mud flats, snow; no vegetation, no obstacles

0.005

3

Open flat terrain; grass, few isolated obstacles

0.03

4

Low crops; occasional large obstacles, x/H > 20

0.10

5

High crops; scattered obstacles, 15 < x/H < 20

0.25

6

Parkland, bushes; numerous obstacles, x/H ≈ 10

0.5

7

Regular large obstacle coverage (suburb, forest)

1.0

8

City centre with high- and low-rise buildings

≥2

NOTE: Here x is a typical upwind obstacle distance and H is the height of the corresponding major obstacles. For
more detailed and updated terrain class descriptions see Davenport et al. (2000).

4.3

Environment classification

The presence of obstacles, including vegetation, (almost invariably) means a reduction in average
wind readings, but less significantly affects wind gusts.
The following classification assumes measurement at 10 m, which is the standard elevation for
meteorological measurement.
When measurements are carried out at lower height (such as measurements carried out at 2 m, as
is sometimes the case for agroclimatological purposes), a class 4 or 5 (see below) is to be used,
with flag S (Specific situation).
Where numerous obstacles higher than 2 m are present, it is recommended that sensors be
placed 10 m above the average height of the obstacles. This method allows the influence of the
adjacent obstacles to be minimized. This method represents a permanent solution for partly
eliminating the influence of certain obstacles. It inconveniently imposes the necessity for higher
masts that are not standard and consequently are more expensive. It must be considered for
certain sites and where used, the height of obstacles to be taken into account is that above the
level situated 10 m below the sensors (e.g. for an anemometer installed at a 13 m height, the
reference “ground” level of the obstacles is at a 3 m height; an obstacle of 7 m is considered to
have an effective height of 4 m).
In the following, an object is considered to be an obstacle if its effective angular width is over 10°.
In the case of tall thin obstacles, i.e. effective angular width less than 10° and height greater than 8
m, these also need to be taken into consideration when considering class 1 to 3, as mentioned
below. Under some circumstances, a cluster of tall thin obstacles will have a similar effect to a
single wider obstacle and will need to be considered as such.
Changes of altitude (positive or negative) in the landscape which are not representative of the
landscape are considered as obstacles.
4.4

Class 1

(a)

The mast should be located at a distance equal to at least 30 times the height of
surrounding obstacles;
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(b)

Sensors should be situated at a minimum distance of 15 times the width of thin obstacles
(mast, thin tree) higher than 8 m;

Single obstacles lower than 4 m can be ignored.
Roughness class index is less than or equal to 4 (roughness length ≤ 0.1 m).

Figure 10 – Schematic showing criteria for Surface Wind for Class 1 Sites
4.5

Class 2 (additional estimated uncertainty added by siting up to 30%, possibility to
apply correction)

(a)

The mast should be located at a distance of at least 10 times the height of the surrounding
obstacles;

(b)

Sensors should be situated at a minimum distance of 15 times the width of thin obstacles
(mast, thin tree) over 8 m high;

Single obstacles lower than 4 m can be ignored.
Roughness class index is less than or equal to 5 (roughness length ≤ 0.25 m).

Figure 11 – Schematic showing criteria for Surface Wind for Class 2 Sites
NOTE. When the mast is located at a distance of at least 20 times the height of the surrounding obstacles, a correction
(see the WMO Guide to Meteorological Instruments and Methods of Observation, Part I, Chapter 5) can be applied. In
case of nearer obstacles, a correction may be applied in some situations.
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4.6

Class 3 (additional estimated uncertainty added by siting up to 50%, correction
cannot be applied)

(a)

The mast should be located at a distance of at least 5 times the height of surrounding
obstacles;

(b)

Sensors should be situated at a minimum distance of 10 times the width of thin obstacles
(mast, thin tree) higher than 8 m.
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Single obstacles lower than 5 m can be ignored.

Figure 12 – Schematic showing criteria for Surface Wind for Class 3 Sites
4.7

Class 4 (additional estimated uncertainty added by siting greater than 50%)

(a)

The mast should be located at a distance of at least 2.5 times the height of surrounding
obstacles;

(b)

No obstacle with an angular width larger than 60° and a height greater than 10 m, within a
40 m distance.

Single obstacles lower than 6 m can be ignored, only for measurements at 10 m or above.

Figure 13 – Schematic showing criteria for Surface Wind for Class 4 Sites
4.8

Class 5 (additional estimated uncertainty cannot be defined)

Site not meeting the requirements of class 4.
5

GLOBAL AND DIFFUSE RADIATION

5.1

General

Close obstacles have to be avoided. Shading due to the natural relief is not taken into account for
the classification. Non-reflecting obstacles below the visible horizon can be neglected. An obstacle
is considered as reflecting if its albedo is greater than 0.5. The reference position for elevation
angles is the sensitive element of the instrument.
5.2

Class 1

(a)

No shade projected onto the sensor when the sun is at an angular height of over 5°. For
regions with latitude ≥ 60°, this limit is decreased to 3°;

(b)

No non-shading reflecting obstacles with an angular height above 5° and a total angular
width above 10°.
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Figure 14 – Schematic showing criteria for Global and Diffuse Radiation for Class 1 Sites
5.3

Class 2

(a)

No shade projected onto the sensor when the sun is at an angular height of over 7°. For
regions with latitude ≥ 60°, this limit is decreased to 5°;

(b)

No non-shading reflecting obstacles with an angular height above 7° and a total angular
width above 20°.

Figure 15 – Schematic showing criteria for Global and Diffuse Radiation for Class 2 Sites
5.4

Class 3

(a)

No shade projected onto the sensor when the sun is at an angular height of over 10°. For
regions with latitude ≥ 60°, this limit is decreased to 7°;

(b)

No non-shading reflecting obstacles with an angular height above 15° and a total angular
width above 45°.

Figure 16 – Schematic showing criteria for Global and Diffuse Radiation for Class 3 Sites
5.5

Class 4

No shade projected during more than 30% of the daytime, for any day of the year.

Figure 17 – Schematic showing criteria for Global and Diffuse Radiation for Class 4 Sites
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Class 5

Shade projected during more than 30% of the daytime, for at least one day of the year.
6

DIRECT RADIATION AND SUNSHINE DURATION

6.1

General

Close obstacles have to be avoided. Shading due to the natural relief is not taken into account for
the classification. Obstacles below the visible horizon can be neglected. The reference position for
angles is the sensitive element of the instrument.
6.2

Class 1

No shade projected onto the sensor when the sun is at an angular height of over 3°.

Figure 18 – Schematic showing criteria for Direct Radiation and Sunshine Duration for
Class 1 Sites
6.3

Class 2

No shade projected onto the sensor when the sun is at an angular height of over 5°.

Figure 19 – Schematic showing criteria for Direct Radiation and Sunshine Duration for
Class 2 Sites
6.4

Class 3

No shade projected onto the sensor when the sun is at an angular height of over 7°.

Figure 20 – Schematic showing criteria for Direct Radiation and Sunshine Duration for
Class 3 Sites
6.5

Class 4

No shade projected during more than 30% of the daytime, for any day of the year.
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Figure 21 – Schematic showing criteria for Direct Radiation and Sunshine Duration for
Class 4 Sites
6.6

Class 5

Shade projected during more than 30% of the daytime, for at least one day of the year.

ANNEX II
Annex to paragraph 4.29 of the general summary
LIST OF POTENTIAL CIMO INSTRUMENT INTERCOMPARISONS (2014–2018)
1.

International Pyrheliometer Intercomparison

2.

Radiosonde performance intercomparison;

3.

Vertical Aerosol and volcanic ash concentration by optical remote-sensing intercomparison;

4.

Surface aerosol concentration intercomparison;

5.

Regional intercomparison of reference pyranometers of the WMO RA VI Members;

6.

WMO Intercomparison on Solid Precipitation including Snowfall and Snow Depth
Measurements in various regions of the world (multi-site experiment) at Automatic Stations;

7.

WMO Regional Pyrheliometer Comparisons

8.

WMO Combined Intercomparison of Thermometer Screens/Shields in conjunction with
Humidity-Measuring Instruments in the Arctic Region;

9.

WMO Intercomparison of Present Weather Sensors in Tropical Conditions;

10.

WMO Pilot Intercomparison of Sea-level and Tsunami Monitoring Instruments;

11.

WMO Intercomparison of Hydrological Gauges to cover both normal conditions and
extreme events;

12.

WMO Intercomparison of Ceilometers in support of the ET on Upper-Air Systems
Intercomparisons;

13.

WMO Combined Intercomparison of pyranometers, sunshine duration instruments, possibly
in conjunction with UV sensors;

14.

WMO High Quality Radiosonde Regional Intercomparison, Region II, China (completion of
the analysis);
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15.

Weather Radar Workshops to Examine Differences on Signal and Data Processing Using
Common Signal Data Set.

16.

WMO International Evaluation of AMDAR Water Vapour Sensor;

17.

WMO Evaluation of Wind Profiler Wind Measurement Quality and Quality Control
Procedures;

18.

International Test-bed Experiments and Pilot Studies for Integrated In-situ and RemoteSensing Upper-air Networks (including tropical and subtropical tests);

19.

Intercomparison of automatic radiosonde launching systems to be hosted and organized by
Denmark in Greenland;

20.

Regional radiosonde intercomparison to be hosted and organized by India.

ANNEX III
Annex to paragraph 9.8 of the general summary
TERMS OF REFERENCE OF EXPERT TEAMS, THEME LEADERS AND TASK TEAMS
A.

OPAG IN SITU TECHNOLOGIES AND INTERCOMPARISONS

A.1

Expert Team on Operational In Situ Technologies

1.

Provide specifications for instruments and observing systems in order to meet requirements
from Members for the measurement of meteorological, climatological, related geophysical
and environmental variables.

2.

Review, develop and update guidance material and standards related to instruments and
methods of observation, including identification of standards for inclusion in the CIMO
Guide. Ensure that the identification and development of these standards will be pursued in
co-operation with other international standardization organizations, such as ISO and BIPM,
where appropriate.

3.

Review outcomes of the Testbed(s) and/or Lead Centre(s) assigned to this Expert Team,
and coordinate inclusion of guidance material in IOM reports and the CIMO Guide among
other on: standard procedures for all aspects of instrument use and operation; advice
related to instrument use, operation, testing, verification and calibration; and the calculation
of uncertainty for their operational measurements.

4.

Formulate proposals for improving the interoperability of instruments in support of costeffective operations in WIGOS.

5.

Develop proposals for metadata standards to be disseminated through WIS as required by
WIGOS.

6.

Provide relevant CIMO advice to ICG-WIGOS on the design, development and
maintenance of the WIGOS Standards of Observations Reference Tool (SORT).

7.

Develop further basic procedures for quality assurance and management of observations,
instrument maintenance, calibration and operation within WIGOS.
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8.

Coordinate with other technical commissions and WMO Programmes such as GFCS and
DRR in reviewing siting, performance, classifications and metadata standards for
operational in situ systems and individual sensors.

9.

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

10.

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

A.2

Expert Team on Developments in In Situ Technologies

1.

Review and publish performance results and recommendations relating to state-of-the-art
of operational instruments, their calibration and methods of observation and their observing
system supporting infrastructure.

2.

Monitor and report on progress in development and performance of new surface and
upper-air observation technologies and measurement techniques.

3.

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

4.

In view of the increased impact of extreme weather and/or climatic events, review and
make proposals on:
•

Development of more robust instruments with greater resilience to extreme weather
conditions and combinations of weather conditions;

•

Development of instruments with increased measuring range;

•

Performance of instruments in extreme climatic conditions.

5.

Monitor progress and develop guidance material on the use of observing technologies
associated with sustaining AWS network operations, including in extreme climate
conditions.

6.

Review development of new radiation reference instruments and update relevant guidance
material.

7.

Develop automated methods, standards and essential criteria for real-time integrated
monitoring of surface-based operational instruments performances; and liaise with other
WMO Programmes, contributing to WIGOS to provide them with systematic performance
results by series of reports.

8.

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

9.

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

A.3

Expert Team on Instrument Intercomparisons

1.

Prepare and prioritize proposals for instrument intercomparisons (in situ surface, upper-air
and marine) according to the CIMO Provisional Programme (2015–2018) and available
funds, in particular taking into account the requirements of WIGOS.

2.

Propose the membership of International Organizing Committees. These will appoint a
Project Leader responsible for conducting a specific instrument intercomparison.
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3.

Plan, coordinate implementation, review and evaluate global and regional intercomparisons
of instruments and methods of observation in collaboration with relevant manufacturers and
the Hydro-Meteorological Equipment Industry Association (HMEI).

4.

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

5.

Monitor progress of International Intercomparisons through the work of their International
Organizing Committees and project teams.

A.4

Expert Team on Aircraft-Based Observations

1.

Develop and manage the workplan and associated activities of the expert team, including
the budget for associated expenditure of the AMDAR Trust Fund in line with the Trust
Fund’s Terms of Reference and in collaboration with the CBS Expert Team on AircraftBased Observing Systems (ET-ABO).

2.

Oversee and report to the Commission on the scientific and technical development of
aircraft-based observing systems, including AMDAR, Mode-S, ICAO ADS and TAMDAR,
particularly with respect to instruments and methods of observation.

3.

Coordinate and report to the Commission on the development, scientific testing, validation
and intercomparison of existing and new methods of observation for aircraft-based
observing systems, including humidity, turbulence and ice accretion.

4.

Organize and conduct the development, maintenance and provision of technical standards
and specifications associated with aircraft-based observations and according to user
requirements.

5.

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

6.

Compile and review updates and new material on aircraft-based observations for inclusion
in the CIMO Guide and other WMO regulatory documents.

7.

Conduct and provide support for training and outreach activities of the Commission and
WMO to support the use of aircraft-based observations.

8.

Work in collaboration and cooperation with other teams of the Commission and WMO on
the above activities as appropriate and as necessary (in particular with the Expert Team on
Instrument Intercomparisons).

9.

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

A.5

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 to the CIMO MG and recommendations for adoption by
CIMO-17 (2018).
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B.

OPAG ON REMOTE-SENSING TECHNOLOGIES

B.1

Expert Team on Operational Remote-sensing Technologies

The ET will work on operational weather radars, wind profilers and lightning detection systems.
1.

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

2.

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

3.

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

4.

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

5.

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

6.

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

7.

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

8.

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

B.2

Expert Team on New Remote-sensing Technologies

1.

Monitor, evaluate and report on development and implementation of:

2.

•

Microwave radiometers, especially the quality of temperature measurements in the
planetary boundary layer;

•

GPS water vapour networks and quality of data in suitable intercomparison with other
systems including radiosonde and microwave radiometer;

•

Raman water vapour lidar and specifically quality of absolute humidity measurements
in the troposphere;

•

Meteorological lidar systems;

•

Cloud radars;

•

Instruments for the operational aerosol and volcanic ash measurements;

•

Other new technologies, such as meteor scattering radars.

Review outcomes of Testbed(s) and/or Lead Centre(s), if assigned to this Expert Team,
and coordinate inclusion of guidance material in IOM reports and the CIMO Guide among
other on:
•

The performance of new surface based remote-sensing technology, including
strengths and weaknesses, accuracy, reliability and cost effectiveness;
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The principles for the optimal mix of surface based in situ and remote-sensing systems
(interoperability) to improve both temporal and spatial capabilities for future
operational upper-air networks.

3.

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

4.

Review and update existing training material and support the OPAG on Capacity
Development and Operational Metrology in the production of suitable training workshops,
reference material, guidelines and standards for all operational aspects of remote-sensing
systems (except those covered by the IMO ET on Operational Remote-sensing
Technologies).

5.

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

B.3

Theme Leader on Radio-Frequency Protection

1.

Consider within CIMO issues related to radio-frequency protection activities for all
operational surface-based (in situ and remote-sensing) observing systems (radiosondes,
weather radars, wind profilers, microwave radiometers, etc.).

2.

Liaise with all CIMO Expert Teams in a view to collect and coordinate their requirements
and consider WMO positions developed by CBS Steering Group on Radio-Frequency
Coordination (SG-RFC).

3.

Liaise with CBS SG-RFC providing CIMO input on its requirements and expertise and
supporting SG-RFC to maintain a WMO strategy for ensuring availability of radiofrequencies for meteorological applications.

4.

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

C.

OPAG ON CAPACITY DEVELOPMENT AND OPERATIONAL METROLOGY

C.1

Expert Team on Operational Metrology

1.

Develop a strategy and provide guidance towards ensuring worldwide traceability of
measurements to the International System of Units (SI), including outreach material to
sensitize Members on the need for and importance of instrument calibration and
measurements traceability.

2.

Promote further the partnership between 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/RRCs as a crosscutting issue involving the
regional and technical cooperation activities by:
•

Collaborating with RICs to define RIC functional capabilities;

•

Encouraging RICs to organize and/or participate in interlaboratory comparisons;

•

Providing support in RIC evaluations;

•

Monitoring the RIC capabilities based on their yearly reports and 5-year evaluation
and inform presidents of RAs;

•

Providing advice for certification and accreditation of RICs;
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•

Monitoring RRC capabilities, provide support to RRC evaluations;

•

Developing guidance to improve RRC capabilities and the quality and traceability of
radiation measurements in national radiation networks;

•

Encouraging RRCs to organize regional intercomparisons and to further support
National Radiation Centres (NRCs);

•

Collaborating with Regional Marine Instrumentation Centres (RMICs).

4.

With respect to capacity development, review and provide guidance to develop the IMOP
capacities of developing countries, in particular the development and fabrication of
instruments, and the transitioning from instruments that contain dangerous substances or
may become obsolete, to more modern alternatives.

5.

Encourage RICs to enhance their activities on developing training material and holding
training workshops in their Regions on calibration and traceability, including computation of
measurement uncertainty.

6.

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

7.

Support RICs/RRCs in improving their visibility through WMO/IMOP website and facilitating
outreach material and information exchange between RICs/RRCs and Members of the
Regions.

8.

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

C.2

CIMO Editorial Board

1.

Coordinate activities for the periodic updating of the CIMO Guide, in collaboration with
CIMO OPAGs, ETs, HMEI and the WMO Secretariat, namely:
•

Revise guidelines for the updating of the CIMO Guide to ensure the uniformity of its
presentation;

•

Identify the way of reorganizing the content of some chapters to present preferred
technologies first, followed by those less recommended;

•

Collect proposals from user community for updates and revisions;

•

Identify areas to be updated, revised or completely rewritten and advise the CIMO
MG;

•

Identify experts for updating/revision of the relevant parts of the CIMO Guide and
advise the CIMO MG;

•

Coordinate the work of experts on revisions to the CIMO Guide;

•

Arrange for approval of the updated/revised parts of the CIMO Guide according to a
procedure approved by the CIMO MG;

•

Provide updates/revisions in a form of track changes for consideration by the CIMO
MG and approval by the president of CIMO or the Commission;

•

Provide regular reports to the CIMO MG and the WMO Secretariat.
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2.

Monitor the contents of the CIMO Guide for material that might be progressively transferred
to the Manual on WIGOS and develop a method to ensure consistency between the
WIGOS regulatory material and the CIMO Guide as standards mature.

3.

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

4.

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

5.

Contribute to the development of the Guide to WIGOS and Manual on WIGOS, as
appropriate.

C.3

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 Members and CBS and HMEI on performance issues identified above.

3.

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

C.4 Task Team on the International Cloud Atlas
Update and digitize the WMO International Cloud Atlas (ICA) by:
1.

Identifying needs for new/replacement imagery and metadata;

2.

Developing new glossary, classification, images and metadata template required for
Volumes 1 and 2;

3.

Developing fully updated new Edition of the ICA;

4.

Designing web-based ICA and preparing all text, images and metadata for web format;

5.

Building the website and ensuring its functionality.

C.5

Task Team on Competencies

Develop documents describing competencies for staff making meteorological measurements and
observations, and performing maintenance and calibration of instruments for use as guidance by
NMHSs and training institutes:
1.

Review existing relevant material and examples;

2.

Develop competencies for meteorological measurements and observations, as well as
calibration and maintenance of instruments;

3.

Liaise with the EC Panel of Experts on Education and Training on consideration of any
other matters relating to developing competencies towards following a similar approach as
used by other WMO technical commissions and programmes;

4.

Finalize and publishing the documents;

5.

Prepare guidelines on their effective implementation;

6.

Arrange for inclusion of competencies in the CIMO Guide, if appropriate, or making
recommendations an independent publication.
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ANNEX IV
Annex to paragraph 9.9 of the general summary
DESIGNATION OF CHAIRPERSONS OF EXPERT TEAMS, THEME LEADERS AND TASK
TEAMS
A.

OPAG-IN SITU TECHNOLOGIES AND INTERCOMPARISONS

A.1

Expert Team on Operational In Situ Technologies
Mr Yves-Alain Roulet (Switzerland)

A.2

Expert Team on Developments in In Situ Technologies
TBD (Country)

A.3

Expert Team on Instrument Intercomparisons
Mr Emanuele Vuerich (Italy)

A.4

Expert Team on Aircraft-Based Observations
Mr Stewart Taylor (United Kingdom)

A.5

Task Team on Radiation References
Mr Bruce Forgan (Australia)

B.

OPAG-REMOTE-SENSING TECHNOLOGIES

B.1

Expert Team on Operational Remote-sensing Technologies
Mr Volker Lehmann (Germany)

B.2

Expert Team on New Remote-sensing Technologies
Mrs Lidia Cucurull (United States)

B.3

Theme Leader on Radio-Frequency Protection
Mr David Franc (United States)

C.

OPAG-CAPACITY DEVELOPMENT AND OPERATIONAL METROLOGY

C.1

Expert Team on Operational Metrology
Mr Drago Groselj (Slovenia)

C.2

CIMO Editorial Board
Mr Volker Kurz (Germany)

C.3

Theme Leader on Radiosonde Performance Monitoring
Mr Alexander Kats (Russian Federation)

C.4

Task Team on the International Cloud Atlas
Mr Stephen Cohn (United States)

C.5

Task Team on Competencies
Mr Buhle Shandu (South Africa)
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ANNEX V
Annex to paragraph 9.12 of the general summary
TERMS OF REFERENCE OF THE COMMISSION FOR INSTRUMENTS AND
METHODS OF OBSERVATION FOCAL POINTS
CIMO Focal Point on Climate Observations and Services
The CIMO Focal Point on Climate Observations and Services shall be responsible for the
following:
1.

To liaise with other Commissions, WMO and co-sponsored Programmes and the WMO
Secretariat to address observational requirements for the Global Framework for Climate
Service (GFCS);

2.

To advise the Management Group on the Commission’s role and activities needed to
develop guidance material and standards on the issues of climate observations to meet the
required quality and traceability of climate information and services;

3.

To identify and propose for approval by CIMO Management Group joint projects, activities
and working mechanisms involving collaboration with the Commission for Climatology (CCl)
and GFCS to assist Members in the development and implementation of WMO standards
with focus on most critical issues such as the use of automatic weather stations (AWS) and
remote-sensing observations in climate, and the difficulties encountered in solid
precipitation observation.

CIMO Focal Point for the Executive Council Panel of Experts on Polar Observations,
Research and Services (EC-PORS)
The CIMO Focal Point for the Executive Council Panel of Experts on Polar Observations,
Research and Services shall be responsible for the following:
1.

To liaise with EC-PORS on issues related to instruments and methods of observation
standardization, maintenance and operation, as well as to liaise with EC-PORS on
International Polar Partnership Initiative (IPPI) issues;

2.

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

3.

To identify experts that would have the appropriate background to contribute to relevant
EC-PORS 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.

CIMO Focal Point on Disaster Risk Reduction
The CIMO Focal Point on Disaster Risk Reduction shall be responsible for the following:
1.

Review on a regular basis CIMO ET activities and intercommission programme activities
and identify those relevant to be supported by CIMO for the implementation of the DRR
Work Plan;

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 Work Plan. 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.
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CIMO Focal Point on Gender Issues
The CIMO Focal Point on Gender Issues shall be responsible for the following:
1.

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

2.

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

3.

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

4.

To explore, document and make recommendations for addressing the need for capacity
development in gender mainstreaming in each region, pertinent to the Commission;

5.

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

ANNEX VI
Annex to paragraph 9.19 of the general summary
OUTCOMES OF THE TECO-2014 DISCUSSION SESSIONS
Three Panel discussion sessions were organized during TECO-2014, addressing the following
topics:
1.

Improving global standardization and traceability of surface-based observations;

2.

Instrument Intercomparisons;

3.

Centennial stations, and siting and sustainability classifications.

A short summary of the focus and outcome of each of these discussion sessions is provided
below.
1.

Improving global standardization and traceability of surface-based observation

Focus:
The CIMO RICs have performed a valuable role over the last decades in improving the quality and
traceability of in-situ surface observations on a global scale. However, in responding to an
emerging trend whereby Member organizations are replacing traditional in-situ observing
equipment and techniques with more complex in-situ remote-sensing systems, there is a need to
address the practices for operation of these systems, including standardization of maintenance,
calibration, quality assurance and use of these systems in WIGOS as part of a composite system
of observations. Although some RICs have been very successful, more could be done in terms of
provision of services to Members in the RICs’ areas of responsibility. Ultimately, we need to
address how we can improve standardization and traceability of all observations on a global scale.
The aim of this discussion session was to explore possible mechanisms for addressing these
issues in preparation for a three day CIMO/WIGOS Workshop on this topic which is to be held in
Langen, Germany in December 2014.
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Outcomes:
(a)

Acknowledgement of the need for improved characterization, standardization of procedures
and practices, and interoperability for in-situ remote-sensing systems. There was general
support for the proposed workshop;

(b)

Concern that expansion of the role of RICs from fundamental traceable quantities to as yet
untraceable in-situ and remote-sensing quantities with different scientific methods would
require new competencies;

(c)

Strong support for the role of RICs in standardization, traceability and capacity
development for in-situ observational instrumentation within the WMO community.

2.

Instrument Intercomparisons

Focus:
Two CIMO global instrument intercomparisons are currently underway, SPICE and RQQI. In
addition, plans will soon be underway for the Twelfth International Pyrheliometer Intercomparison
(IPC-XII) in 2015. All three of these intercomparisons are expected to be completed during the
coming intersessional period. Experience shows that two major intercomparisons in addition to IPC
is a practical limit for each intersessional period. There are numerous options for future
intercomparisons to follow SPICE and RQQI, but before deciding on which are to follow, it is
important to take into account priority and feasibility. In this discussion session various options for
future intercomparisons were considered and the views of the CIMO technical experts present
provided valuable input to the CIMO-16 Session in providing input on potential intercomparisons to
be performed after the completion of SPICE and RQQI.
Outcomes:
Instrument intercomparisons provide independent testing of the performance of instruments and
assessing compatibility of their data. The results of intercomparisons are extremely valuable to all
operators of instruments and the users of data collected by the instruments. Intercomparisons also
provide a unique opportunity for knowledge transfer between the participants.
(a)

Intercomparisons are also instrumental in linking previous technology with the newer
technology ensuring homogeneity and continuity of climatological time-series.

(b)

Manufacturers raised that technology is changing very rapidly and that responsive
programmes would be needed to allow testing of new instruments/models to occur in a
timely way.

(c)

The main suggestions expressed by participants for future intercomparisons included:
(i)

Upper-air measurements (including both in-situ and remote-sensing technologies);

(ii)

Technologies enabling determination of aerosol and volcanic ash concentrations;

(iii) In-situ remote-sensing systems;
(iv) Lightning detection systems (detection efficiency, location accuracy).
3.

Centennial stations, siting and sustainability classifications

Focus:
Since CIMO-15, the Commission has developed the siting classification to enable surface
observing sites on land to be rated according to their suitability for making environmentallyrepresentative observations. Progress has also been made in drafting a follow-on classification:
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the Sustained Performance Classification, which 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. At the same time, CCl has been working with
CIMO and the other technical commissions to develop a scheme whereby special recognition
(Centennial Station) can be given to observing sites with long records of high quality data, so that
the station operators might use this to help protect the sites from relocation or encroachment. The
session addressed the questions: How can we best provide protection for sites with long term high
value time series, and, how do we determine the quantitative differences in data quality from sites
with different siting and/or sustainability classifications? The record of the discussion will be used
to provide guidance for the relevant CIMO Expert Team during the coming intersessional period.
Outcomes:
(a)

There is a key need for WMO to initiate this important process for long-term protection of
the climate observing stations, promoting the necessary procedure for ensuring quality of
the observations, and enhance the support to the historical data rescue, as well as the
encouragement to sustain the climate observations of the developing and LDCs with
necessary resources.

(b)

The concept of centennial station is an opportunity for promoting some CIMO activities, like
the siting classification, station metadata, and quality improvement.

(c)

While there was strong support for the designation of Centennial Stations, the discussion
indicated the following concerns, including the impact of different interpretations of the
Classification Scheme and the potential workload for members to identify the stations to be
certified.

(d)

There is clear need to collaborate with relevant bodies (CCl, GCOS, CBS) for further
improving the requirements and 9 draft criteria provided during the June 2014 workshop
should be developed further so that they are more easily understood and implemented.
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Monday A. JOSEPH
Callistus C UGORJI

Principal Delegate
Delegate
Delegate
Delegate

Norway
Cecile STENERSEN (MS)

Principal Delegate

Peru
Augusto VARGAS

Principal Delegate

Republic of Korea
Deukkyun RHA
Jeong Min CHOI (MS)
Heejin IN (MS)

Principal Delegate
Delegate
Delegate

Russian Federation
A.V. KOLDAEV
S.S. CHICHERIN
V.N. IVANOV
A.P. KATS
Y.B. PAVLYUKOV
R.I. SHKARBANOV

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate

Serbia
Zoran VASILJEVIC
Jelena STERIC (MS)

Principal Delegate
Delegate

Slovakia
Branislav CHVÍLA

Principal Delegate
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Slovenia
Drago GROSELJ

Principal Delegate

South Africa
Buhle SHANDU

Principal Delegate

Spain
María LÓPEZ BARTOLOMÉ (MS)
Julio GONZÁLEZ BREÑA

Principal Delegate
Delegate

Sweden
Ulf CHRISTENSEN

Principal Delegate

Switzerland
Yves-Alain ROULET

Principal Delegate

Thailand
Worapat TIEWTHANOM
Prawit SUTHEERANGKOON

Principal Delegate
Delegate

Tunisia
Souhayel BELHOUANE

Principal Delegate

Turkey
Ercan BÜYÜKBAS
Yücel YÜCE

Principal Delegate
Delegate

Ukraine
Ivan MELOKHIN

Principal Delegate

United Kingdom of Great Britain and Northern Ireland
Malcolm KITCHEN
Principal Delegate
Jane WARDLE (MS)
Alternate
Mike MOLYNEUX
Delegate

3.

United Republic of Tanzania
Ibrahim R. NASSIB
Paschal WANIHA

Principal Delegate
Delegate

Uzbekistan
Sabir UMAROV

Principal Delegate

Zambia
Reidner G. MUMBI

Principal Delegate (Proxy)

Zimbabwe
Cornelius MADHAURE

Principal Delegate

Representatives of international organizations (Observers)
Paul COPPING

4.

Observer (HMEI)

Invited experts
Salem M. ABUBAKER
Marcio BOCA
Trashi NAMGYEL

Observer (Germany)
Observer (Nicaragua)
Observer (Bhutan)

For more information, please contact:

World Meteorological Organization
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland
Communications and Public Affairs Office
E-mail: cpa@wmo.int
www.wmo.int
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