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GENERAL SUMMARY OF THE WORK OF THE SESSION
1.

OPENING OF THE SESSION (agenda item 1)
The president of the Commission for
Instruments and Methods of Observation (CIMO),
Mr J. Kruus (Canada) opened the twelfth session of the
Commission at 10 a.m. on 4 May 1998 at the Hyatt
Regency Hotel, Place des Nations Unies, Casablanca.
The president welcomed the delegates and invited His
Excellency Mr Bouamour Taghouane, Minister of
Equipment, to address the session.
1.2
H.E. Mr Taghouane expressed his pleasure and
that of the Government of Morocco in welcoming the
delegates to Casablanca. He stressed the importance of
meteorological measurements to Morocco with reference to the preservation of the environment and to the
nation's socio-economic development regarding agriculture, fisheries, management of water resources and
tourism. He noted that, because of these factors, the
Government of Morocco under the direction of His
Majesty Hassan II had increased its efforts in expanding
and modernizing its instruments and observing programme. In his concluding remarks, H.E. Mr Taghouane
quoted from an interview with His Majesty Hassan II, on
the eve of the 1992 United Nations Conference on
Environment and Development (UNCED), lilt is in fact
true that the international community must work even
harder to guarantee closer monitoring by governments
of the atmosphere, oceans and water resources". H.E. Mr
Taghouane wished the delegates every success in their
deliberations and an agreeable stay in Morocco.
1.3
The Secretary-General of WMO, Professor
G. O. P. Obasi, welcomed the delegates and especially
those participating in a session of the Commission for
the first time. He expressed his sincere appreciation and
that of WMO to the Government of the Kingdom of
Morocco for hosting the session in the City of
Casablanca, and noted that it indicated the strong support and commitment of Morocco to the programmes
and activities of WMO. Professor Obasi further remarked
that the maintenance of a high quality observing network in Morocco in the context of the WMO's World
Weather Watch (WWW) programme and a modern
WMO Global Data-processing System (GDPS) Centre in
Casablanca, together with other new facilities, would
undoubtedly enable the Directorate of Meteorology to
contribute further to the socio-economic development
of the Kingdom and to the advancement and promotion
of meteorological activities in Africa.
1.4
Professor Obasi then thanked Mr Azzedine
Diouri, Director of the National Directorate of
Meteorology and Permanent Representative of Morocco
with WMO, and his staff for the excellent arrangements
made to ensure the success of the session.
1.5
Professor Obasi drew attention to the focus of the
work of the Commission in the implementation of the

1.1

relevant parts of the Fourth WMO Long-term Plan (4LTP)
and particularly the development of regulatiOns and guidance material for different types of meteorological and
other geophysical measurements, the development and
standardization of measurement methodologies and the
performance characteristics of sensors and instruments. In
this context, the Secretary-General congratulated the
Commission on the important accomplishment of updating the sixth edition of the Guide to Meteorological
Instruments and Methods of Observation (WMO-No. 8) during the inter-sessional period.
1.6
Professor Obasi referred to a number of important activities of the Commission that involved
collaboration with other bodies and especially the work
to develop standards for meteorological instruments
with the International Organization for Standardization
(ISO) and the completion of several WMO Instrument
intercomparisons with the participation of instrument
manufacturers. He observed that collaboration with
instrument manufacturers had strengthened over the
years and he urged the continuation of this collaboration which would be beneficial to the future work of the
Commission. In this regard, Professor Obasi invited all
delegates to participate and meet with the manufacturers at the METEOREX-98 exhibition to be heid
immediately after the session, and to discuss their
instrument requirements with them.
1.7
In reviewing other major events since the last
session, Professor Obasi mentioned the challenge posed
for the Commission following the United Nations
General Assembly Special Session (UNGASS) review of
the implementation of Agenda 21 of UNCED, the fruitful
collaboration between CIMO and the Commission for
Basic Systems (CBS) to minimize loss of upper-wind
measurements after the phasing out of the OMEGA
Radio-navigation System and the response to the
continuing threat posed by the re-allocation of radiofrequencies used for radiosondes and other
meteorological systems.
1.8
Turning to the agenda of the session, Professor
Obasi emphasized several items. He underlined the need
to find ways to continue the training programmes for
instrument specialists in the coming years. In this context, the value of the Regional Instrument Centres to the
future developments of the capabilities of national
Meteorological Services (NMSs) and the exchange of
experiences and technology was stressed. Noting the
increaSing complexity in instrumentation and equipment related to the Instruments and Methods of
Observation Programme (IMOP), the Secretary-General
was pleased that the Commission had appointed rapporteurs in Regional Associations who will work as focal
pOints for CIMO activities and hoped that it would be
possible to include these rapporteurs in future sessions
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of the Commission. With respect to the ongoing review
of the WMO structure, in which one of the proposals
under consideration is the merging of CBS and CIMO,
the Secretary-General proposed that the Commission
give priority attention to this issue from its own perspective, in order to provide further ideas for
consideration by the Executive Council and eventually
by Congress. The Secretary-General urged the
Commission to keep in view the need for an appropriate
balance with regard to the affairs of the· Commission
and Members of the working groups and rapporteurs,
who will be charged with the responsibilities of guiding
the Commission's work during the intersessional period.
In concluding, Professor Obasi assured the delegates of
his support and that of the WMO Secretariat for their
work, and hoped that delegates would have a most productive and successful session.
1.9
At the request of the president of the
Commission, and following the established practice of
recognizing the excellent performance of experts of
technical commissions, the Secretary-General then presented a Certificate of Recognition to Mr J. Nash (United
Kingdom) in recognition of his outstanding contribution to improve the quality of radiosonde data and the
testing of radiosondes.
1.10
There were 103 participants at the session.
These included representatives of 56 Members of WMO
and of two international organizations. A complete list
of participants attending the session is given in
Appendix A to this report.
2.
2.1

ORGANIZATION OF THE SESSION (agenda item 2)
CONSIDERATION OF THE REPORT ON CREDENTIALS

(agenda item 2.1)
At the first plenary meeting, the representative
of the Secretary-General presented a provisional report
on delegations whose credentials had been found valid.
Further reports were submitted to the session at ensuing
plenary meetings.
2.2

ADOPTION OF THE AGENDA (agenda item 2.2)
The provisional agenda was adopted by the session. The final agenda is reproduced in Appendix B to
this report.

2.3
ESTABLISHMENT OF COMMITTEES (agenda item 2.3)
2.3.1 It was agreed that the Committee of the Whole
would consider items 3, 7, 8, 12, 13 and 14. One working
committee was established to examine in detail agenda
items 4, 5, 6,9, 10 and 15. In accordance with proposals
made by the preSident, the following chairmen were
appOinted for the consideration of individual items:
(a) Mr J. Kruus (PreSident) for items 7, 8, 12, 13 and 14
(Committee of the Whole);
(b) Mr R. Pannett (New Zealand), for item 3
(Committee of the Whole), items 10 and 11;
(c) Mr M. Rochas (France), for items 4.1, 5.6 and 5.7;
(d) Mr R. Canterford (Australia) for items 4.2, 4.3, 4.4,
4.5 and 4.6;
(e) Mr S. Srivastava (India), for items 5.1, 5.2, 6.1 and
6.2;

Mr R. Thomas, (United States), for items 5.3, 5.4
and 5.5;
(g) Mr A. Gusev (Russian Federation), for item 9; and
(h) Mr E. Ekuwem (Nigeria), for item 15.
2.3.2 In accordance with WMO General Regulation
24, the session established a Nomination Committee and
a Coordination· Committee. The former comprised the
principal delegates of Morocco, Republic of Korea, Brazil,
New Zealand and the Russian Federation, while the latter
was composed of the president of CIMO, the co-chairmen of the Working Committee, the representative of
Morocco and the representative of the Secretary-General.
2.3.3 A committee for the composition of working
groups and the nomination of rapporteurs was also established comprising the president of the Commission and
the principal delegates of Australia, Belgium, Brazil,
China, Japan, Nigeria and the United States. A rapporteur,
Mr A. Belhouji (Morocco), assisted by a representative of
the Secretary-General, was appOinted to review the previous recommendations of the Commission and the
relevant resolutions of the Executive Council.
(f)

2.4

OrnER ORGANIZATIONAL MATTERS (agenda item 2.4)
Under this agenda item, the Commission decided on the working hours for the session. It was agreed
that no minutes of the session would be prepared. A full
list of documents presented at the session is contained
in Appendix C to this report.

3.

REpORT BY THE PRESIDENT OF THE COMMISSION

(agenda item 3)
3.1
The Commission noted with appreciation the
report by Mr J. Kruus (Canada), preSident of CIMO, on
the Commission's activities since its eleventh session.
All points raised in the president's report requiring
action by the Commission were considered under relevant agenda items.
3·.2
The Commission noted that the World Meteorological Congress, at its twelfth session in 1995 (Cg-XII),
approved IMOP for the period 1996-1999. Cg-XII also
agreed on revised Terms of Reference of CIMO.
3.3
The Commission recalled that CIMO-XI determined that the intersessional work of CIMO mainly be
carried out by the two working groups only, namely the
Working Groups on Surface and on Upper-air
Measurements. Some members of these working groups
were working as rapporteurs with clearly defined terms
of reference provided by CIMO-XI. The Commission felt
that it was useful for these rapporteurs to be able to discuss technical issues within working groups. In addition
to this, three independent rapporteurs on Instruments
and Methods of Atmospheric Composition Measurements, on Atmospheric Ozone Measurements, and on
Weather Radars did useful work. Capacity Building was
the responSibility of a rapporteur who was also a member of the Advisory Working Group. The Commission
noted with satisfaction that the Advisory Working
Group had representation from all Regions. Taking into
account the good experience obtained with this structure, it was proposed that a similar approach could be
chosen for the next intersessional period.
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3.4
The Commission agreed that the relationship
between the Commission and the regional associations
was essential for several of its tasks, including technology transfer and capacity-building issues and cooperation
with Regions, and their specific feedback was important.
The Commission noted with satisfaction that four
Regional Associations had appointed rapporteurs on
Regional Aspects of Instrument Development, Related
Training and Capacity Building.
3.5
In considering the need for advising the president of the Commission in the intersessional period, the
Commission decided to establish an Advisory Working
Group (see agenda item 14).
3.6
The Commission thanked those WMO Members
who had established, since CIMO-XI, Regional
Instrument Centres (RICs), notably in Barbados,
Botswana, China, Costa Rica,Japan and the United States.
3.7
The Commission was pleased to note that specific issues had been handled by various expert meetings,
such as expert meetings on the necessity of the
Preparation of an Intercomparison of Instruments and
Procedures for Measurement and Estimation of
Evaporation and Evapotranspiration, and on the
Automation of Visual and Subjective Observations with
participation of representatives from other technical commissions, international organizations and manufacturers.
3.8
The Commission further noted that since
elMO-XI two instrument intercomparisons had been
completed and that the results of these and those of
some finished prior to CIMO-XI were published in the
Instruments and Observing Methods Report series. The
results were recognized as important for the improvement of the instrument designs by manufacturers. The
Commission noted that one international and six
regional Pyrheliometer Intercomparisons had also been
carried out, which improved the calibration of radiation
sensors worldwide.
3.9
The Commission was pleased to learn that the
cooperation among technical commISSIOns was
improved by annual meetings of their preSidents. The
preSidents of technical commissions and of regional
associations had also met at annual sessions to discuss
matters of common concern. Among others, specific
topiCS related to instrumentation of common concern
were discussed, such as the need for and use of evaporation pans and the archiving of their data, changes to the
upper-air measurement technologies, measurements of
extreme weather, as well as under extreme conditions
and requirements for urban meteorological services.
3.10
The Commission noted that since CIMO-XI,
the president had issued four circular letters. It recommended that these circular letters should also be sent to
instrument suppliers, because of the importance to provide them with information and links useful for
improving equipment.
3.11
The Commission expressed its concern that as a
result of increasing pressures to effect economies,
experts from national Meteorological and Hydrological
Services (NMHSs) may not be readily available to carry
out CIMO's work. The Commission felt that, in order to

provide a broader source of expertise, other non-traditional sources of experts, such as universities, research
centres, industry, etc. might be used with the concurrence of the Permanent Representative of the
appropriate Member country. It also proposed to establish specific networks of external experts whose tasks
might be specified by working groups, and/or by rapporteurs. The Commission emphasized that, if any task
team would be established in the intersessional period to
solve specific problems, they should have close links
with the appropriate working group or rapporteur.
3.12
The Commission was pleased that with the
encouragement of the Secretariat, several Members were
actively participating in developing meteorological standards within ISO. It urged that all Members who could
contribute to these international standardization issues
should partiCipate in this valuable cooperative work
with ISO so that the standards developed there are consistent with those of WMO.
AWARDS AND CERTIFICATES RELATED TO

CIMO

3.13
The Commission was pleased that the Professor
Dr Vilho Vaisala Awards listed below were given for significant contributions to instrumentation and methods
of observation:
Authors
Ms D.Gaffen,
(United States)

Publication
"Historical Changes in Radiosonde Instruments and
Practices"
(WMO Instruments and Observing Methods Report
NoSO, WMO/TD-No. 541; 1993)

1995

A Lee (United
Kingdom)

"Filtering, Sampling, and Information Content
Within SatelIite-derived Multispectral or MlxedResolution Imagery"
Uournal of Atmospheric and Oceanic Technology,
Volume 11, lli. 2, April 1994)

1996

A Ryzhkov (Russian
Federation),
D. S. Zrnic (United
States)

1997

B. Forgan (Australia)

''Precipitation and Attenuation Measurements ata
10 em Wavelength"
(journal of Applied Meteorology, Volume 34, No. 10,
October 1995)
"A New Method for Calibrating Reference and Field
Pyranometers"
(Journal of Atmospheric and Oceanic TechnOlogy,
Vnlume 13, lli. 3,)une 1996)

Year

1994

3.14
The Commission recalled the endorsement by
EC-XLIV of the proposal made by preSidents of
Commissions that meritorious service to technical commissions should be recognized by the presentation of a
Certificate by WMO. During the intersessional period, a
certificate had been presented to Mr D. Painting (United
Kingdom), conjointly with CMM, on the occasion of
CMM-XII in 1997, in recognition of his outstanding contributions to the standardization of meteorological
instruments and methods of observation. At this session,
the Commission awarded a certificate to Mr ]. Nash
(United Kingdom) in appreciation of his work over many
years within the Commission for the benefit of the entire
meteorological community (see paragraph 1.9).
PLANS FOR MERGING

CIMO

WITH

CBS

3.15
The Commission recalled that the Executive
Council at its forty-ninth session Gune 1997) had considered the report of its Task Team to review the WMO
Structure, which contained proposals for a restructuring
of the main subsidiary bodies of the Organization,
including merging CBS and CIMO in order to enable the
Organization to cope better with the increased range of
activities and the reductions in its budget. The Council
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agreed that the proposals of the Task Team should be
considered by the EC Working Group on Long-term
Planning (EC WG/LTP) and again at EC-L. The EC
Working Group on Long-term Planning recommended
to the Council to proceed with combining both
Commissions and requested the presidents of CBS and
CIMO, with the support of the Secretariat, to study the
proposal of the Task Team in detail, work out the modalities for the possible merging of the two commissions,
and report to the WG/LTP.
3.16
The Commission was informed that, taking full
account of this report at its third session (Geneva, 20-24
April 1998), the WG/LTP strongly confirmed its recommendation to the Executive Council, and that steps be
taken to merge CBS and CIMO into a new Commission.
It also agreed that if the merger of CBS and CIMO were
approved by the Executive Council and by Cg-XIII, any
financial savings to the Organization, during the thirteenth financial period, should remain available to the
WWW and its activities. The working group stressed that
the merger should be a step-by-step process and that
progress would be reviewed by the Council and Cg-XIV.
3.17
The WG/LTP proposed that the preparation
phase should include the consideration by CIMO-XII
and, depending upon the directives by EC-L Gune 1998),
the consideration by CBS-Ext.(98) (October 1998) and
the establishment of a CBS/CIMO Expert Group to study
issues and develop the final proposal for submission to
Cg-XIII.
3.18
In considering the recommendations of the
WG/LTP together with the president's report, the
Commission noted a variety of viewpoints presented by
the delegates. The general points expressed on the issue
were summarized as follows:
(a) According to the WMO Convention, one of the
main purposes of WMO is to promote standardization of meteorological and related observations. It is
essential for WMO to continue to have this leading
role, otherwise other organizations within or outside
the United Nations system will establish observation
standards, possibly without the competent expertise.
This will cause great harm to meteorology as a
whole;
(b) There are many factors that determine the willingness of Members to pay their financial
contributions, among them the effectiveness, performance and rate of success of WMO activities. As
a consequence, the budget of WMO is strongly
determined by the benefit derived from contributions of national activities. The lack of an
authoritative body inside WMO to encourage high
quality measurements and observations could be
expected to result eventually in a negative effect on
meteorological services worldwide. This could
result in a further decrease in willingness to pay
contributions to WMO and hence a reduction in
the WMO budget;
(c) WMO continues to require a well-defined and
recognized body independent of any specific area of
, meteorology (such as synoptic meteorology), which

decides on standards and gUidelines for the methods
of observations (and as a consequence the
recommended use of techniques and instruments).
A major issue is that standardization will only be
successful if it applies to all activities organized or
supported by WMO;
(d) Recently, .new and important international programmes have commenced to establish integrated
global observing strategies, notably the Global
Climate Observing System (GCOS), the Global
Ocean Observing System (GO OS), and the Global
Terrestrial Observing System (GTOS). Collaboration
is crucial here, and other international organizations (e.g. the International Civil Aviation
Organization (ICAO), the Intergovernmental
Oceanographic Commission (l0C)) require new
standards and guidelines for methods of observation. The success of these observing programmes
depend on the availability of suitable standards,
guidelines, etc. To accomplish this, it is necessary to
continue to entrust a constituent body, not a working group, with clear terms of reference and the
capacity to bring forward recommendations and
resolutions in the framework of methods of observations. To be an authoritative body, its members
need to have a high level of scientific and technological knowledge in the field of ·observing
techniques;
(e) A very significant change is taking place in the
methods of observation worldwide: automation of
observations, a fast development of microprocessorbased sensor technologies, the introduction of
alternative (mainly remote sensing) technologies.
The new methods will replace many traditional
ones. H.ence the work of WMO needs to focus on
these important developments and provide guidance to Members. In spite of these changes, there is
a continuing requirement for support of single conventional instruments used by many Members; and
(f) In the framework of the WMO Long~term Plan, it is
necessary to have a dedicated IMOP to serve all programmes of WMO, including the activities within
cooperative programmes like those with ICAO, IOC
and ISO, and the tasks of technical commissions
active in the field of specific types of meteorology
(Commission for Aeronautical Meteorology
(CAeM), Commission for Climatology (CCI),
Commission for Marine Meteorology (CMM),
Commission for Atmospheric Sciences (CASL
Commission for Hydrology (CHy), etc). This type of
structure will increase the efficiency of all programmes, reducing the need to establish individual
IMOPs that would result in lower cost-effectiveness.
3.19
Many delegations expressed their deep concern
at the possible degradation of IMOP as a consequence of
combining two commissions, in particular through the
following points that address organizational aspects:
(a) The IMOP is best continued under the technical
responsibility of a constituent body with the necessary technical expertise. It was feared that this basis
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of expertise would be diluted or even lost within
the CBS structure;
(b) It was felt that the need for WMO to maintain its role
as a competent scientific and technical agency may be
diminished by the recommendation for merging a
specialist technical commission with an all-embraCing
"systems"-oriented commission, whose representation
may be dominated by "high-level" managers, due to
the increasing demands on Members' funds and the
need to keep the delegation small;
(c) There was concern that the support and output that
IMOP has provided to other programmes and the
response to new developments and technological
challenges (data quality, standards, calibration, etc.)
would be adversely affected due to the lack of
responsiveness of a larger commission;
(d) It was felt the relatively small savings that were
achievable would not warrant the risk to the IMOP;
and
(e) The new commission will possibly be given the
responsibility for too many programmes, which
may endanger its efficiency and effectiveness.
3.20
The Commission requested the president to
submit all the above views to EC-L for consideration. It
also recommended that any inter-commission task team
formed to study the issues related to the merger take
into account the folloWing specific points of concern:
(a) The maintenance of a high level of scientific and
technical competence in setting standards for methods of observations is extremely important. Any
merger must not only safeguard this, but fully
exploit synergies between the technical and systems
bodies forming the constituent parts to promote the
importance of observational standards;
(b) The competence and technical knowledge engaged
within IMOP depends upon the ability to attract
suitable experts. The high visibility and technical
culture currently found within CIMO must be
maintained and enhanced, otherwise there may be
a danger of loss of authority for the standardization
process and reduction of productivity due to lack of
experts;
(c) There is a risk that Members will only be able to
send delegates to sessions of a merged commission
who have managerial rather than technical expertise. It will be necessary to address this risk and to
develop new methods of facilitating consultations
with all experts concerned in preparation for or
during sessions;
(d) CIMO is a lIone-programme commission with a
clear focus. It will be necessary to ensure that this
focus is not degraded by the conflicting pressures
(including finance and human resources) within a
larger mUlti-programme commission;
(e) There is a need both within WMO and in other
areas for an overarching body able to maintain
standards throughout the many programmes
engaged in observational activities. If WMO does
not have such a body, individual programmes will
find their own observing practices;
ll

In support of developing countries, the numerous
training activities for instrument technicians, and
events such as TECO and METEOREX are essential
to technology transfer and capacity building, and
to the technical and scientific dialogue. These
events should not only be maintained but
enhanced both in terms of scientific scope and
resources and provide recommendations and feedback to the technical commission;
(g) The financial saving to be realised must be balanced
against the risk of weakening the technical/standardization programme at a time of rapid
technological change. Observations are a major element in most Members' expenditures, and WMO
must strive to improve the status and quality of this
foundation upon which all its services are built.

(1)

4.

SURFACE MEASUREMENTS

4.1

REpORT OF THE WORKING GROUP ON SURFACE

(agenda item 4)

MEASUREMENTS (agenda item 4.1)
4.1.1 The Commission noted with appreciation the
report of the chairman, Mr R. P. Canterford (Australia)
which presented the considerable work carried out by
the Working Group on Surface Measurements.
4.1.2 The Commission was pleased to note that the
new approach to nominate rapporteurs within the
Working Group was a great step forward for achieving
better results. There was a fruitful cooperation between
the rapporteurs and the members of the Working Group.
4.1.3 The Commission recognized the important
work undertaken for international intercomparisons.
The final results of the trials were already or will be published within the WMO Instruments and Observing
Methods Report series (10M series). The results of the
Expert Meeting for the preparation of an
IIIntercomparison of Instruments and Procedures for
Measurement and Estimation of Evaporation and
Evapotranspiration" held in]une 1995 were found valuable not only for CIMO but especially for CagM. Taking
into account the progress in the development of sensors,
the Commission confirmed that there is a need for carrying out in due course an intercomparison of recent
sensors for determination of atmospheric humidity.
4.1.4 The Commission recognized that recent
changes to the design of thermometer screens, as well as
the introduction of modified screen designs, particularly in association with the introduction of Automated
Observing Systems (AOS), could have a significant effect
on Members' climatological records, especially regarding
air-temperature measurements. It further recognized the
Working Group's efforts in carrying out a literature survey and review of some Members' recent activities in
this field, including new developments in the use of analytical methods for thermometer screen performance. It
was highly appreciated that a publication, entitled II A
review of developments in thermometer screen design
and the evaluation of screen performance", was made
available in the roM series. The Commission concluded
from this work that Members should undertake, on
national or regional levels, comparisons of their old and
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new thermometer screen designs over a sufficiently long
period so that the full climatic variability appropriate to
the location(s) to be used are covered. This was deemed
essential for obtaining information on the real performance characteristics of new thermometer screen designs.
4.1.5 The Commission noted with pleasure the fast
reaction of the Working Group to requests from other
technical commissions. In this connection, the continuing difficulties of measuring meteorological variables of
extreme events and under extreme conditions for various applications were recognized. The Commission
especially noted the efforts to determine solutions in
conjunction with the CAgM Working Group on
Agrometeorology Related to Extreme Events by contacting Members and asking for information on their
experience. However, the evaluation of the replies
showed that no representativeness was given so that a
publication of the results was not foreseen. It was felt in
this regard that under the auspices of CIMO, several
intercomparisons of meteorological instruments and
equipment were carried out, from which conclusions on
the performance of instruments operated under extreme
conditions could also be derived. The results of the specific "WMO Wind Instrument Intercomparison" at
which the performance of these instruments was tested
under very strong wind and icing conditions were of
great interest in this connection. This report was published in the 10M series.
4.1.6 The Commission further acknowledged the particular support for CAeM through observations advice
and documents; and the collaboration with CBS on
quality control/assurance and coding matters (especially
related to Automatic Weather Systems). The
Commission also underlined the need for making consistent the Manual on the Global Observing System
(WMO-No. 544) and Guide on the Global Observing System
(WMO-No. 488) under the auspices of CBS with the
Guide to Meteorological Instruments and Methods of
Observation (WMO-No. 8), Sixth Edition, 1996 (CIMO
Guide).
4.1.7 The Commission further noted with pleasure
the fruitful collaboration with CHy on the proposal for
correction of precipitation data, submitted by the president of CIMO to the tenth session of CHy, based on the
preliminary results of the Solid Precipitation
Measurement Intercomparison. Furthermore, the support of CCI and CAS in the area of improving quality of
data obtained from automatic weather stations (AWSs)
as well as active partiCipation of Members concerned in
the work of EUMETNET, a European project of collaboration, and of ISO was highlighted. However, the
Commission continued to encourage Members to start
or maintain close liaison with ISO so that the reqUirements on performance characteristics of meteorological
instruments and methods of observation are adequately
reflected in ISO standards.
4.1.8 The Commission noted with some concern the
serious development in this intersessional period of several multilateral agreements between countries and
external bodies, such as the European Committee for

Standardization (CEN). Membership of CEN (and of similar bodies) may require withdrawal of conflicting
National Standards, such as recommended by WMO,
because application of a CEN standard is obligatory for
its members. Therefore the Commission expressed its
concern on possible conflicts and adopted
Recommendation 1 (CIMO-XII).
4.1.9 The Commission acknowledged the specific
attention given to the work of Regional Instrument
Centres (RIC) and how they may be best supported by
WMO/CIMO, including matters related to accreditation
of calibration standards used at RICs at the National or
Regional Standard Bureau concerned, and on the need
for having available transfer standards for some variables
(for global conformity of calibrations). The Commission
noted with appreciation that a Meeting of Heads of RICs
was held at CIMO-XII with the main goal of exchanging
experience. CIMO-XII was the best venue for promoting
the international standardization of calibration methods
to be used by Members. It confirmed that further activities should be undertaken in supporting the work of
RICs.
4.1.10 The Commission recognized that with the wide
range of application of AWSs (e.g. in synoptic, climatology, agrometeorology, hydrology, etc.), calibration
methods and standards have increasing importance. In
this connection, the Commission noted the value of the
International Workshop on Experiences with Automatic
Weather Stations on Operational Use within National
Weather Services, held in Vienna, Austria in May 1995,
co-sponsored by WMO and reported in International
Workshop on Experiences with Automatic Weather Stations
on Operational Use Within National Weather Services
(Instruments and Observing Methods Report No. 58,
WMO/TD-No. 670). The need for on-site quality control
and assurance as well as traceable calibration standards
was highlighted.
4.1.11 While continuing to recognize that the
Commission cannot fully achieve standardization of
algorithms for AWSs (apart from the essential areas published in the CIMO Guide) due to their rapid and diverse
development, algorithms should continue to be made
available for open use by all Members and be published
(including those developed by manufacturers). The
Commission proposed efforts to collate the quality control criteria used by Members, particularly those that
implement advanced automated observing systems
(AOSs), and therefore adopted Recommendation 2
(CIMO-XII).
4.1.12 The Commission recognized the extensive
efforts of the Working Group in the area of AOS and
their implementation. It acknowledged that the publication entitled Guidance on Automated Weather Systems and
their Implementation was published in the WMO/IOM
series. This document provided valuable information on
specifications of AWSs as well as insight into the problems associated with their implementation, which has to
be prepared carefully. In this connection, the urgent
need for users' training is highlighted. The Commission
also noted the great value of the Expert Meeting on
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Automation of Visual and Subjective Observations, held
in Trappes, France, May 1997. Resulting from the
Working Group's activity in this area, the Commission
was of the opinion that the introduction of new meteorological instruments, especially of AWSs, should get
more attention, and adopted Recommendations 3 and 4
(CIMO-XII). It felt that this matter of high importance
should be supported by a rapporteur and agreed to
appoint a Repporteur on the Development and
Implementation of Automated Observing Systems within the Working Group on Surface Measurements (see
agenda item 14).
4.1.13 The Commission underlined the need for guidance on instruments and methods of observation in
developing countries. It welcomed the completion and
publication of Guidance Materials on the Choice of
Meteorological Instruments for Surface Data Suitable for Use
in Developing Countries in the WMO/IOM series. The
publication in the 10M series, referring to the above document, entitled Guidance on Automated Weather
Systems and their Implementation, will also be valuable
in the context of AWS network implementation in
developing countries.
4.1.14 The Commission, in having considered the
report submitted by the chairman of the Working Group
on Surface Measurements as well as the tasks allocated to
IMOP as laid down in the Fourth WMO Long-term Plan,
underlined the need to continue the work related to surface observations and agreed to establish a Working
Group on Surface Measurements (see agenda item 14).
The Commission also invited the president of CIMO to
take action to ensure that experts represent elMO, as
necessary, in working groups of other technical commissions, such as CBS, CAeM and CMM.
REpORT ON INSTRUMENTS AND METHODS FOR MARINE
METEOROLOGICAL OBSERVATIONS

4.1.15 The Commission noted with interest the report
on instruments and systems for marine meteorological
observations. With regard to the developments of in-situ
observing systems, the Commission was informed that
there was an increasing variety of automated shipboard
meteorological and oceanographic observing and data
transfer systems in operation on board many Voluntary
Observing Ships (VOS) and Ships of Opportunity (SOO).
In addition, there had been a Significant increase in the
number of unmanned automatic observing platforms
(mainly drifting and moored buoys). The Commission
welcomed these developments and expressed the view
that automated systems had considerable potential to
improve the quality, consistency and timeliness of
marine meteorological and oceanographic observations.
It noted, however, as in the case of land observations,
that some important elements (for example, present and
past weather and clouds) could be observed only by
visual methods, and that the human observer continued
to play an important role in the gathering of marine
meteorological and oceanographic data.
4.1.16 The Commission noted that there was a number of nevelopment programmes to enhance the
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performance and capabilities of drifting buoys and to
reduce their cost, and that much of this activity was
facilitated through the work of the Data Buoy
Cooperation Panel (DBCP).
4.1.17 The Commission learned that remote observing
systems including space-based (satellite) techniques
were making an increasingly important contribution to
marine meteorological observations. Satellite-derived
sea-surface temperature data were available on a global
basis. Wind, wave and sea level data were becoming
available from the new generation of operational satellites, but are not yet in operational use. The Commission
noted, however, that in situ data were of vital importance to integrate with satellite information, especially
for calibration purposes. The techniques for employing
ground-based radars for measuring waves, winds and
surface currents near shore were also well established.
4.1.18 The Commission concluded that there was a
continuing need for close collaboration between CIMO
and CMM on matters relating to instruments and methods of observation. This would best be accomplished by
inviting a representative of CMM to participate in the
work of the CIMO Working Group on Surface
Measurements.
4.2

AUTOMATION OF VISUAL AND SUBJECTIVE
OBSERVATIONS

(agenda item 4.2)

REpORT BY THE RApPORTEUR ON AUTOMATION OF VISUAL
AND SUBJECTIVE OBSERVATIONS

4.2.1 The Commission noted with appreciation the
report of the Rapporteur on Automation of Visual and
Subjective Observations, Mr D. Dockendorff (Canada).
The Commission was informed that an Expert Meeting
on the Automation of Visual and Subjective Observations
was held at Trappes, France, in May 1997. Copies of the
Final Report of the Expert Meeting report were made
available to delegates of CIMO-XII. The Commission
acknowledged the importance of such expert meetings.
4.2.2 The Commission learned that most Member
countries were increasing their use of AWSs. The capabilities of AWSs had substantially improved, especially
for aviation applications where, for example, Canada
and the United States use them as the sole source of
observational data.
4.2.3 The Commission was advised that, for visual
observations, present practices were not well defined by
the WMO regulations and guidelines or by national
instructions. Although the Guide to Meteorological
Instruments and Methods of Observation had recently been
reviewed, it lacked specific gUidance on automated
observing practices. The Commission encouraged
Members to review their observing practices, procedures
and definitions from an automated observing perspective, continue to coordinate their automation efforts,
and standardize their practices as much as possible.
4.2.4 The Commission was informed that AWSs utilize a variety of sensors to measure meteorological
variables and that there was an increasing use of complex multi-sensor algorithms to derive or permit the
determination of pr~sent weather information. The
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above Expert Meeting was unable to identify where sensor developments or improvements of existing
eqUipment were reqUired, as the needs of users were not
generally known or had not been specified. The
Commission invited the president to investigate, specify
and prioritize in collaboration with the presidents of
CBS and other relevant Commissions the observational
data requirements of users.
4.2.5 The Commission was also informed that existing WMO codes for wa wa' "METAR", "SPECI" and
"SYNOP" restrict the distribution of information gained
from AWSs, and that there were some significant inconsistencies in definitions, especially of visual elements,
and between the codes themselves. Also, some of the
code elements were not well defined and could be misinterpreted by users.
4.2.6 The Commission noted the report of the
Rapporteur on the results of the Expert Meeting on the
Automation of Visual and Subjective Observations,
Trappes, France, May, 1997, particularly in respect to the
recommendations made therein. It invited its president
to inform the president of CBS on these recommendations and to take the required action for further
development and implementation of the proposed
measures.
4.2.7 While considering the concerns related to
reporting of observations by AWSs, the Commission
adopted Recommendation 5 (CIMO-XII) and agreed that
a Rapporteur on Automation of Visual and Subjective
Observations should continue the work within the
Working Group on Surface Measurements (see also agenda item 14).
4.3
INSTRUMENT DEVELOPMENT (agenda item 4.3)
REpORT BY THE RApPORTEUR ON INSTRUMENT
DEVELOPMENT
4.3.1 The Commission noted with appreCiation the
report of the Rapporteur on Instrument Development,
Mr ]. P. van der Meulen (Netherlands), and was pleased
to learn that the rapporteur had prepared the sixth edition of the Instruments Development Inquiry (WMO
Instruments and Observing Methods Report No. 71,
WMO/TD-No. 878) and can also be made available in an
electronic format on request. The Commission agreed
that this inquiry be continued and expanded to comprise all surface-based instruments. The inquiry should
also collect information on requirements for the development of new sensors/instruments and on instruments
which can reliably work under severe weather conditions.
4.3.2 The Commission discussed the new automatic
techniques for obtaining information which traditionally is carried out by human observers only, such as visual
and subjective observations. This disussion is summarized under agenda item 4.2.
4.3.3 The Commission noted that the output from
advanced, very high resolution numerical weather prediction (NWP) models in combination with measured
meteorological variables and information from satellites
and weather radar (image formats) have the potential to

provide present weather information that is representative for small areas. More investigations should be
carried out on this matter to improve the cost-benefit
ratio of observing networks. Priority should be given to
studying methods of integrating data in image format
and data from point locations.
4.3.4 The Commission expressed concern that the
exchange of information on instrument development
and technology transfer was still far from optimal. The
Commission recommended making information available through electronic means (E-mail, File Transfer
Protocol (FTP), World Wide Web), while recognizing that
many Members still depend on the distribution of printed media.
4.3.5 The Commission considered that there was a
reqUirement to provide better information on performance characteristics and technical specifications of
surface-based instrumentation in order to allow the best
selection to meet stated requirements. Many meteorological instruments in operational use today were
obtained commercially and not built by NMHSs.
Commercial systems were often delivered without sufficient documentation of the methodology and
algorithms used to derive the output variables, and it
was not always certain that the techniques used were
reliable and standard-compliant. Members required a
comprehensive overview of the current availability of
instruments that allows them to compare the specifications of the instruments from different manufacturers.
4.3.6 The Commission therefore agreed to establish
an Instrument Catalogue. The content and format of
this catalogue should be based on the example reproduced in Annex I to this report. The Commission
welcomed the kind offer of China to compile and publish such a catalogue and to make it available to all
Members. The Commission underlined the need to keep
this catalogue as up to date as possible.
.
4.3.7 The Commission agreed that the work in this
area should be continued and appOinted a Rapporteur
on Instrument Development within the Working Group
on Surface Measurements (see also agenda item 14).
4.4

PRECIPITATION, EVAPORATION AND
EVAPOTRANSPIRATION MEASUREMENTS (agenda
item 4.4)
REpORT BY THE RApPORTEUR ON POINT PRECIPITATION AND
EVAPOTRANSPIRATION MEASUREMENTS
4.4.1 The Commission noted with appreciation the
report of the Rapporteur on Point Precipitation and
Evapotranspiration Measurements, Mr B. Sevruk
(Switzerland) and discussed his proposals for application
of methods to avoid inhomogeneities within precipitation time-series (PTS). It noted that sources of
inhomogeneities in PTS were often caused by changing
the type of precipitation gauges or moving the gauge site.
The biggest problem in precipitation measurement, especially of solid precipitation, is the systematiC
wind-induced error, common, to a various extent, to all
gauges in operational use. The Commission noted the recommendation of the rapporteur to use data algorithms of
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computational fluid dynamics to determine the windinduced errors and their correction. This method was
recently further elaborated for correction of point precipitation data in PTS by the rapporteur. In addition,
statistical methods could be used to adjust the PTS for
other sources of inhomogeneities, such as observational
errors and instrumental malfunction.
4.4.2 The Commission noted with appreciation that
the rapporteur had further refined some standard
methods of correction of point precipitation
measurements which could be applied for at least 10
types of commonly used precipitation gauges. These were
empirically derived from measurements against the
WMO reference gauges. It was also noted that, in
addition to the empirical correction procedures,
simulation techniques for the determination of the windinduced error had been newly developed at the Federal
Institute of Technology, ETH Zurich, Switzerland, with
the advantage that correction methods could readily be
derived at low cost for any type of gauge if its
construction parameters were known.
4.4.3 Whilst noting that further work was required to
improve the correction procedures, the Commission
also proposed that more attention should be given to
the drop size distribution and to correction of wetting
and evaporation losses. It was agreed that Members
should test and apply for wind-induced errors empirically derived algorithms 1 and software of computational
fluid dynamics 2 for correction of point precipitation
measurements. However, when correction procedures
were applied operationally, the original precipitation
observations as well as the corrected data should be
archived separately. The Commission felt that the determination and archiving of metadata related to
precipitation measurements is of highest importance for
the correction of data.
4.4.4 The Commission noted with interest that as
shown by the WMO Solid Precipitation Measurement
Intercomparison, wind speed contributed most significantly to the total error in solid precipitation
measurements. The wind-induced errors varied by gauge
type and demonstrated that the use of a wind shield was
crucial to minimize losses. Standard methods for correcting solid precipitation measurements were derived
for 10 different types of gauges as a result of this trial. It
also was noted that the determination of evaporation
loss was a problem with gauges that did not use a preventative funnel in the bucket during the winter season
and especially in late spring.
4.4.5 The Commission was informed that an expert
meeting was organized in the Slovak Republic in 1995 to
consider the necessity of an Intercomparison of
Instruments and Procedures for Measurement and
Estimation of Evaporation and Evapotranspiration. The
et al.: WMO Solid Precipitation Measurement
Intercomparison - Final report, 10M Report No. 67

1 Goodison,

(WMO/TD-No. 872), 1988.
Z V. Nespor: Investigation of Wind-induced Error of Precipitation

Measurements Using a Three-dimensional Numerical Simulation,
Zurcher Geographisch Schriften, E'fH, No. 63, 117 p., 1996.
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Commission endorsed the conclusion of this meeting
that it was not feasible and needed to carry out such an
intercomparison, and that the Penman-Monteith
Equation, which was already approved by FAO for operational application, could be used as reference for
evapotranspiration observations from vegetationcovered surfaces as the best current bio-physical basis for
its determination. Related to evaporation measurements,
it was agreed to support activities to determine in close
collaboration with other relevant Commissions, such as
CAgM, the requirements for globally compatible datasets
of observations obtained from evaporation pans.
4.4.6 The Commission was also informed on the
results of a survey related to evaporation measurements,
and especially for getting an overview on types of evaporation pans operated, and on the availability of
national archives of evaporation data. It was noted with
appreciation that many Members were still continuing
evaporation measurements and that many others, who
had stopped the measurements, have kept the related
data archives and could make the data available on
request. Several Members have shown interest in carrying out national evaporation pan intercomparisons
against recommended WMO reference instruments. This
activity should be supported on request through gUidance by the rapporteur.
4.4.7 The Commission discussed the need for standardization of measurements of rainfall intensity and, in
particular, the pOSSibility of organizing. a Rainfall
Intensity Measurement Intercomparisons (global,
regional or national). In recognition of the possible need
of such an intercomparison it was agreed that, if a
review of user reqUirements determined that it was necessary, an expert meeting on this matter might be
organized to determine objectives, constraints and feasibility.
4.4.8 The Commission agreed that recommendations
be developed for improving precipitation measurements
and algorithms for correction of errors of point precipitation measurements. In this connection, the following
matters should be considered:
(a) Development of techniques for assessing prevailing
drop size distribution and intensity of rain relationships in dependency of the actual weather
conditions related to climatological regions.
Disdrometer measurements at some selected stations
as a primary reference might be included in any
Rainfall Intensity Measurement Intercomparison;
(b) Study of regional wind conditions to allow for a better
assessment of wind speed during precipitation from
both climatolOgical and actual monthly means;
(c) Assistance for the development of correction procedures for the specific conditions of polar regions;
and
(d) Assessment of effects of blowing and drifting snow.
4.4.9 The Commission agreed that the work in this
field should be continued by Co-rapporteurs on Point
Precipitation and Evapotranspration Measurements to
serve on the Working Group on Surface Measurements
(see also agenda item Vl).
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REpORT ON TIlE WMO SOLID PRECIPITATION MEASUREMENT
INTERCOMPARISON

4.4.10 The Commission noted with appreciation the
report on the WMO Solid Precipitation Measurement
Intercomparison submitted by Mr B. Goodison, Canada,
Project Leader of the whole intercomparison and
Chairman of the International Organizing Committee.
4.4.11 The Commission was pleased to note that the
intercomparison had offered an excellent opportunity
for participating Members to assess the accuracy of their
national precipitation gauges against a common internationally recognized reference. Participating countries
operated the Double Fence Intercomparison Reference
(DFIR) as the agreed reference standard, and submitted
complete data summaries for analysis. The results can be
found in the Final Report of the WMO Solid
Precipitation Measurement Intercomparison, published
in the Instruments and Observing Methods Report
No. 67.
4.4.12 The Commission noted that the systematic
errors in the measurement of solid preCipitation were
determined in the intercomparison quantitatively for
over 20 different types of precipitation gauges and shield
combinations. Experimental results from 26 sites operated in 13 countries confirmed that solid precipitation
measurements must be adjusted for wetting loss (for
volumetric measurements), evaporation loss, and for
wind-induced undercatch before the actual precipitation
at ground level can be estimated. The results showed
that wind speed was the most important environmental
factor contributing to the undermeasurement of solid
precipitation, and it was confirmed that shielded gauges
performed better than their unshielded counterparts.
Deviations from the DFIR precipitation measurement
also varied according to gauge type and preCipitation
type (snow, mixed snow and rain, and rain).
4.4.13 The Commission noted that the intercomparison also identified other issues related to solid
precipitation measurement which need to be considered
for improved precipitation measurement. These include:
(a) The problem of quantifying trace precipitation in
manual gauges, as noted by Canada. Currently,
trace precipitation is recorded and archived as a
"trace", but is assigned a zero value in the computation of daily, monthly or annual precipitation
totalsj
(b) The application of heated gauges, including heated
tipping bucket gauges, as done in many countries
does not provide very precise solid precipitation
measurements. The undercatch was caused in this
regard by the evaporation of melting snow.
Therefore, Members should use caution in employing heated gauges for measuring solid precipitation
in regions where temperatures fall below DOC for
prolonged periods of timej
(c) The operational problems with automatic recording, weighing gauges associated with the sticking of
wet snow or freezing rain to the inside of the gauge
orifice, the catching of blowing snow, the differentiation of the type of precipitation, and

wind-induced oscillation of the weighing mechanism (wind pumping). These problems affect
real-time interpretation and use of the data, as well
as the application of an appropriate procedure to
adjust the measurement for systematic errors.
Ancillary data from the automatic weather station,
such as air temperature, wind at gauge height, present weather, or snow depth, should be included at
these gauge sites to aid in interpreting and adjusting the precipitation measurements from automatic
gaugesj and
(d) The effect of blowing snow on gauge measurements. The Russian Federation identified this as a
problem at some Arctic sites. Review is needed of
how preCipitation measurement during such events
should be treated.
4.4.14 The Commission noted that the results from the
intercomparison made it possible to develop more accurate procedures for adjusting precipitation measurements
from the gauges assessed. Several case studies in which
these procedures were applied to adjust precipitation
records were presented in the WMO Solid Precipitation
Measurement Intercomparison: Final Report (Instruments
and Observing Report No. 67, WMO/TD-No. 872). Noting
that some Members were applying various adjustment
procedures, the Commission urged all Members to test
these procedures and to further develop them.
4.4.15 The Commission discussed in detail the
application of a secondary reference standard for solid
precipitation and the procedures for the adjustment of
solid precipitation gauge data. It was agreed that Members
should review these procedures and, based on the results
of the Intercomparison, decide on the most appropriate
action to address the errors of their nationally-applied
gauge types. Recommendation 6 (ClMO-XII) was adopted.
CORRECTION PROCEDURES FOR SOLID PRECIPITATION DATA
IN THE POLAR REGIONS

4.4.16 The Commission was informed that the need to
correct gauge observations was a major issue with
respect to solid precipitation in the polar regions. This
issue was particularly relevant to studies of the freshwater cycle in the Arctic region being undertaken in the
World Climate Research Programme (WCRP) Arctic
Climate System Study (ACSYS). That study is to determine the role and sensitivity of the Arctic in the global
physical climate system.
4.4.17 The Commission noted that the fifth session of
the ACSYS Scientific Steering Group (Copenhagen,
Denmark, 16-19 October 1996) had discussed the matter
in depth and had recommended that WMO consider
sponsoring an intercomparison programme of precipitation gauges commonly in use in the Arctic region, at an
Arctic location, possibly in the territory of the Russian
Federation and in cooperation with WCRP/Global
Energy and Water Cycle Experiment (GEWEX) and
GEWEX Asian Monsoon Experiment (GAME)-Siberia.
4.4.18 The Commission recognized that uncertainties
of solid precipitation measurements in the Antarctic are
greater than in the Arctic, due to the higher wind speeds.
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Therefore, the development of standardized solid precipitation measurements and correction procedures for
the Arctic and the Antarctic becomes a matter of paramount importance because a verification of simulations
of the hydrological cycle in polar regions is at present
impossible due to large uncertainties or to the absence of
reliable observations of high-latitude solid precipitation.
4.4.19 The Commission agreed to consider assisting in
further precipitation intercomparisons at Arctic and/or
Antarctic sites in cooperation with the expected WCRP
Climate and Cryosphere Project, after reviewing the
applicability of results of the Solid Precipitation
Measurement Intercomparison and after a clear definition by this Project of the needs and objectives of such a
precipitation intercomparison.
RAINFALL MEASUREMENTS AT SEA

4.4.20 The Commission noted the work undertaken by
the Institut fiir Meereskunde, Kiel (Germany) on the
development of a new technique for rainfall measurements over the oceans, namely the so-called "HASSE"
rain gauge designed for installation on ships. Some tests
were carried out onshore and satisfactory performance
was shown under these test conditions. Since a dependence of the measurements on rain intensities and on
drop distributions was still found, and considering that
the comparison was not yet carried out under all possible climatic conditions, the Commission agreed that
further tests should be designed by Members for the
determination of the complete performance characteristics of this ship rain gauge.
4.5

METEOROLOGICAL RADIATION MEASUREMENTS

(agenda item 4.5)
REpORT BY THE RApPORTEUR ON METEOROLOGICAL
RADIATION INSTRUMENTS

4.5.1 The Commission noted with appreciation the
report of the Rapporteur on Meteorological Radiation
Instruments, Mr K. Dehne (Germany), and that the work
carried out by the rapporteur benefitted from his membership in the Working Group on Surface Measurements.
4.5.2 The Eighth International Pyrheliometer
Comparison (IPC-VIII) was held at the World Radiation
Centre (WRC), Davos, Switzerland, in 1995, conjointly
with Regional Pyrheliometer Comparisons (RPCs) of five
Regional Associations, namely RA I, RA II, RA IV, RA V,
and RA VI. The Commission expressed its gratitude to
the Director of WRC and his staff for their professionalism and engagement in carrying out this important task.
The final report of the IPC-VIII was published in 1996 by
the WRC and distributed by WMO. It contains the calibration factors of each pyrheliometer that participated,
and also valuable information on the high stability of
the World Radiometric Reference (WRR) which laid
within 2 ppm only.
4.5.3 The Commission also considered as important
for updating the knowledge and skills of the participants
the events at the IPC-VIII, which were organized during
the episodes with weather conditions unsuitable for carrying out measurements. A scientific symposium was
held, lectures were given by specialists at a Workshop,
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and practical training in operation of sophisticated radiation instruments was carried out.
4.5.4 The Commission underlined the need for regularly carrying out intercomparisons of standard
pyrheliometers (according to Resolution 13 (EC-XXXIV))
in order to maintain and improve the quality and comparability 0f radiation data worldwide. It noted with
appreciation the kind offer of Switzerland to host the
forthcoming IPC-IX in 2000 at the WRC, and the readiness
of the WRC to organize again conjointly with the IPC-IX
Regional Pyrheliometer Comparisons of several regions.
4.5.5 The Commission noted with appreciation that
the Third Regional Pyrheliometer Comparison of RA III
was held at the Regional Radiation Centre (RRC)
Santiago de Chile, Chile, early in 1997. It expressed its
gratitude to Chile for its RRC's work and recognized that
the report of this RPC was published as Tercera
Comarici6n regional de la OMM de Pirheliometros patrones
nactionales de la AR III (Instruments and Observing
Methods Report No. 64, WMO/TD-No. 861).
4.5.6 The Commission recognized the efforts undertaken to stabilize and improve the quality of operational
solar radiation measurements at regional and national
levels. In several regions, substantial support was given
for calibration of the national standard instruments by
National and Regional Radiation Centres (NRCs and
RRCs, respectively). However, it was felt that a regular
exchange of information between the Rapporteur and
the Regional Rapporteurs on Meteorological Radiation
Measurements is recommended. This should lead to an
improvement of radiation measurements within the
Regions concerned, and could have a positive influence
on the work of RRCs. It was recommended that all
Regions which have not yet nominated rapporteurs in
this field should consider doing so.
4.5.7 Improvements to radiometric measurement
procedures have been done in response to the requirements of the Baseline Surface Radiation Network (BSRN),
established by WCRP. The Commission was pleased to
note that the BSRN Operations Manual was being published and that the long-wave radiometry made progress
by both the improvement of the calibration method, as
well as the expected application of a new long-wave
absolute radiometer system. In considering this information, the Commission agreed to make efforts to
perform a WMO Long-wave Radiation Intercomparison
in due course.
4.5.8 In having considered the urgent need for continuation of activities in the field of solar and long-wave
radiation measurements, the Commission agreed to
appoint a Rapporteur on Meteorological Radiation
Measurements within the Working Group on Surface
Measurements (see also agenda item 14).

4.6

ROAD METEOROLOGICAL OBSERVATIONS

(agenda

item 4.6)
REpORT BY THE RApPORTEURS ON ROAD METEOROLOGICAL
OBSERVATIONS

4.6.1 The Commission noted with appreciation the
report of the Rapporteurs on Road Meteorological
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Observations, Mr J. Terpstra (Netherlands) and
Mr R. E. W. Pettifer (United Kingdom). The report was
based on responses to questionnaires from Members, on
literature research and on consultations with leading
practitioners in the field. The full report was published
in the 10M Report series.
4.6.2 The majority of road meteorological measurements made were for purposes of the prediction or
detection of ice formation on the carriageway. As regards
this application area there was general agreement
among the experts about the types of meteorological
measurements required and about the instruments to be
used to obtain them. There was, however, a very wide
range of different observing practices in use, particularly
in respect of the location and exposure of sensors. As a
result, the quality of meteorological data derived from
these measurements was likely to be uncertain. Such
observations should be viewed with caution if they are
to be used for purposes other than those for which they
were specifically produced. This might be seen as unfortunate, because in some countries the size of the
observing network producing these data rivalled or even
exceeded that used for conventional synoptic purposes
by the relevant national Meteorological Service.
4.6.3 In considering the need for a further study of
the different sensors and technologies used for road
meteorological observations, the Commission concluded
that the detection of road surface condition was not
mainly a meteorological problem and was thus essentially outside the scope of the work of CIMO. However, the
instrumentation reported as being used for other variables was conventional and there appeared to be no
requirement for instrument intercomparisons other than
those which CIMO may decide upon for other reasons.
4.6.4 The Commission noted the lack of any agreed
definitions of meteorological variables required for road
and traffic management purposes. There seemed to be no
published work that examined this subject. The users
appeared simply to apply whatever data their instrumentation delivered to the problems of road management.
Since most of that instrumentation was taken from conventional meteorology and used differently in terms of
exposure, it was questionable as to whether the data were
optimal for the intended application. Furthermore, the
data were unlikely to be of a consistent and known quality, even within the national networks themselves, and
certainly not from network to network.
4.6.5 In reviewing the present situation, the
Commission invited Members to stimulate a programme
in the field of road meteorological measurements and
further proposed that an intercomparison of road surface condition sensors under closely monitored
meteorological conditions should be considered. In this
connection, an international workshop directed at
defining the state of the art and charting the way forward, might be arranged jointly with suitable
international bodies in the road traffic field.
4.6.6 The Commission encouraged interested
Members to seek a consensus in relation to the need for
and the form of guidance in respect to the specifications

for the measurement of meteorolOgical variables for
road meteorological purposes, including inter alia: siting,
exposure, data sampling and processing. It requested the
Working Group on Surface Measurements to include this
subject in its working programme (see also agenda
item 14).

5.

UPPER-AIR MEASUREMENTS AND REMOTE-SENSING

(agenda item 5)
REpORT OF THE WORKING GROUP ON UPPER-AIR
MEASUREMENTS, SUBGROUP ON IN SITU UPPER-AIR
MEASUREMENTS (agenda item 5.1)
REpORT OF THE CO-CHAIRMAN OF THE WORKING GROUP ON
UPPER-AIR MEASUREMENTS, SUBGROUP ON IN SITU
MEASUREMENTS
5.1.1 The Commission noted with appreciation the
report of the Co-chairman of the Subgroup on In situ
Measurements of the Working Group on Upper-air
Measurements, Mr A. A. Ivanov (Russian Federation).
The Commission was informed that the Subgroup had
been requested to take actions by CBS on the closure of
the OMEGA radio-navigation system used for upperwind measurements and proposals to reduce the
radiofrequency allocations available to Metaids
(radiosonde) systems. Following appeals from WMO and
Members, the immediate closure of OMEGA was postponed for three years until September 1997. Technical
recommendations on options for replacing OMEGAbased systems by alternative solutions, i.e. systems based
on GPS, Loran-C, VLF and radiotheodolites were developed by the Subgroup and distributed to concerned
Members as guidance for facilitating their decision. In
addition, information on results of recent tests carried
out nationally on various upper-air systems was provid.ed on request. All four types of systems were used by
Members to replace Omega-based systems. The
Commission noted that the development of GPS
radiosonde systems was not yet complete, and that problems may arise with some systems as solar activity
increases towards the maximum of the sun-spot cycle.
The Commission proposed that the progress in the
development of GPS radiosondes should be reviewed
and that summarized results of national tests should be
made available to Members.
5.1.2 The Commission noted with appreciation that
Japan had developed and successfully tested algorithms
to improve the performance of radiotheodolites at low
elevation angles and requested the Working Group on
Ground-based Upper-air Observing Systems to monitor
developments in this field.
5.1.3 The Commission was pleased to note that representatives of radiosonde manufacturers were able to
partiCipate in the work of the Subgroup in a very helpful
manner, especially when conSidering the critical global
issues, such as the replacement of OMEGA-based upperair systems. It noted that manufacturers would
appreciate more uniform procurement specifications if
these could be agreed between Members.
5.1.4 The Commission noted with concern the high
risk of some reduction of the radio-frequency bands
5.1
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allocated to Meteorological aids (radiosonde), as the
development of new systems (Low-Earth Orbiting satellites) of the Mobile Satellite Service (MSS) exerted
pressure for new frequency allocation to MSS below 3
GHz. Reduction of bands allocated to Metaids would
need more spectrum-efficient radiosondes (frequency
stability, narrow-band) and would significantly increase
the operational costs of radiosonde networks. The
Commission noted with appreciation that members of
the Subgroup participated in the CBS group on RadioFrequency Coordination (CBS/SG-RFC) activities and in
nationat regional and International Telecommunications Union (lTU)-Radiocommunication study groups
for the preparation of the World Radiocommunication
Conference, Geneva, November 1997 (WRC-97). It also
noted with serious concern that, at WRC-97, proposals
for new MSS allocation and eventual removal of Metaids
had been made by some countries for the band 405-406
MHz, and by many countries (including Europe and
Asia-Pacific) for the band 1675-1683 MHz. After considerable discussions, decisions on any new MSS allocations
were postponed until the next WRC in 1999, while more
studies were requested. The Commission particularly
noted that WRG-97 tasked ITU/R (Radiocommuniand hence WMO to reassess the
cations Study Group
spectrum reqUirements for Metaids on the band 401 to
406 MHz, with a view to a possible move of radiosonde
operations out of the Band 405 to 406 MHz. The
Commission urged Members to participate in these studies during 1998 and 1999. Coordination with national
telecommunication adminstrations had to emphasize
the requirements and importance of suitable radio-frequency bands for meteorological operations, in
particular radiosondes, and to ensure the support of
their country's delegation at future World Radiocommunication Conferences.
5.1.5 The Commission also noted that investigations
in support of ITU studies have shown that the use of
radiosondes for defence purposes has increased rapidly
in the last decade, with defence users now buying as
many radiosondes as NMHSs. Thus, the possibility of
contention with defence users is growing and may have
serious implications for radiosonde operations in many
areas if the available spectrum for radiosonde operations
becomes too small. Besides actions to improve the data
quality, measures also seemed to be necessary to
improve the radio-frequency characteristics of some
radiosonde types in use to better fit the future needs, e.g.
to avoid conflict with meteorological satellite operations
and present and future other radiocommunication services. If the latter is not seriously considered, it may lead
to a deterioration of the data quality due to radio-frequency interferences.
5.1.6 The Commission noted that the Subgroup had
considered the elements of a plan for long-term quality
assurance of radiosonde measurements, but a detailed
plan had not yet been formulated. The Commission
agreed that this plan should be completed by a working
group and the requirements for test facilities for
radiosonde performance on a global basis should be

n
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identified as soon as pOSSible, noting that many national radiosonde test facilities are in danger of closure
mainly due to financial constraints of Members.
5.1.7 The Commission noted that there were discrepancies between the surface measurements used in the
radiosonde report and the radiosonde measurements
immediately after launch. It agreed with the proposal of
the Subgroup that Members should monitor the magnitude of discrepancies between the surface observation and
the radiosonde measurement shortly after launch, and
attempt to identify whether the problem is caused by a
poor location for the surf~ce observation or problems in
preparing and handling the radiosonde prior to launch.
5.1.8 The Commission considered the proposal that
radiosonde intercomparisons (national or international)
against recognized reference radiosondes should be performed on a regular basis. Changes in the measurement
quality of the main radiosonde types needed to be identified and traced as a function of time. The Commission
agreed that Members should organize national
radiosonde comparisons to guarantee high quality
upper-air observations. Procedures for radiosonde intercomparisons and guidelines for the establishment of test
sites are given in Annex II to this report. The
Commission agreed that this text should be included in
the relevant chapter of the Guide to Meteorological
Instruments and Methods of Observation after consideration and approval by the Advisory Working Group.
5.1.9 The Commission noted with pleasure that the
WMO Radiosonde Humidity Sensor Intercomparison
was successfully carried out, and expressed its thanks to
the Russian Federation for hosting the "Laboratory TestJl
and the United States for having organized the "Field
Test Jl . The Commission was informed that the tests
showed larger disagreements between radiosonde relative humidity measurements than found in WMO
radiosonde intercomparisons carried out earlier. Because
of this finding, most of the manufacturers concerned
have decided to improve factory calibration facilities
and test procedures. The "Report on the Radiosonde
Humidity Sensor Intercomparison - Phases I_IIJI was
being published in the Instruments and Observing
Methods Report series.
5.1.10 The Commission agreed that further work on
testing radiosonde relative humidity measurements was
necessary, especially when sensors, based on new technologies, are available and that suitable test facilities
should be identified. It felt that it would be helpful if
Members could monitor the measurements of
radiosonde relative humidity within clouds, so that
information on typical calibration errors at high humidity could be provided to the manufacturers concerned in
order to identify whether sensor errors were caused by
production problems or storage conditions.
5.1.11 The Commission noted that progress with the
development of reference radiosondes had been hindered by the diversion of resources required to
implement GPS radiosondes. Various developments of
new radiosondes or improved sensor packages for older
radiosondes were in progress, but not yet complete. The
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Commission urged that developments of well-defined
and stable radiosondes should be continued, which
might be used as link or reference radiosondes since reliable references are required for development and testing
of new radiosonde designs worldwide.
5.1.12 The Commission was grateful for two publications in 1996: WMO Radiosonde Comparison - Phase IV
- Tsukuba, Japan, lS February-12 March 1993: Final
Report (Instruments and Observing Methods Report No.
59, WMO/TD-No. 742); and Description and User Guide
for the Radiosonde Comparison and Evaluation Software
Package (Instruments and Observing Methods Report
No. 60, WMO/TD-No. 771). A summary report of
Phases I-IV of the WMO Radiosonde Comparison had
also been prepared for publication in the roM series.
5.1.13 The Commission agreed to organisze a
radiosonde test in tropical conditions at a latitude less
than 15° because of a significant controversy with
respect to the performance of relative humidity sensors
in the tropics. In addition, it was noted that the very
cold tropical tropopause is expected to introduce different temperature errors. Also from this point of view,
reference radiosondes should be identified as soon as
possible and deployed in the tropical test. Members in
tropical regions were requested to consider whether they
could host a radiosonde comparison, given that organizational/scientific support would be provided by
members of the Working Group on Ground-based
Upper-air Observing Systems. It was appreCiated that
adequate data processing software already exists.
5.1.14 The Commission recognized that a study of the
performance of algorithms used in radiosonde data processing had been commenced by the Subgroup. A test
raw dataset was prepared by Russian experts and distributed among Subgroup members. Results of the
comparison of outputs from -various radiosonde systems
using the same raw data have shown the usefulness of
this undertaking. The Commission agreed that further
work is necessary to refine the required raw dataset, to
improve the instruction on its application by users and
to evaluate the test results.
5.1.15 The Commission recognized that several
Members were now using automatic radiosonde launch
systems in their operational networks and requested the
Working Group on Ground-based Upper-air Observing
Systems to provide guidance to Members on the practical aspects of using these systems.
5.1.16 The Commission took note of information
given through a study by Japan on the significantly higher cost of balloons which are necessary according to the
requirement of the Global Climate Observing System
(GCOS) to make radiosonde measurements to 5 hPa.
5.1.17 The Commission noted that Mr T. Oakley, the
CIMO Rapporteur on Radiosonde Compatibility
Monitoring (see also agenda item 5.2), had prepared
summaries which demonstrated that in many regions
the discrepancies between adjacent radiosonde stations
in geopotential height measurements were becoming
very small, and the reproducibility of the geopotential
height measurements was becoming very good.

5.1.18 The Commission was informed that quality
evaluation tests on aircraft measurements of horizontal
wind had shown that measurements were usually of
similar quality to radiosonde measurements, as long as
software was used to eliminate measurements when the
aircraft was in unsteady flight. Temperature measurements were usually similar in quality to moderate
performance radiosondes. Routine relative humidity
measurements from commercial aircraft were being
attempted in the United States, but it is too early to draw
conclusions about the accuracy that can be obtained.
5.1.19 The Commission noted that although the use
of ozonesondes was increasing, techniques to optimize
the accuracy obtained with the systems were still under
development and review. In this regard, the
Commission stressed the necessity to strengthen contacts between the Rapporteur on Atmospheric Ozone
Measurements and the Working Group on Groundbased Upper-air Observing Systems.
5.1.20 The Commission agreed that there was an
urgent need for continuing the work in both fields, insitu and remotely sensed upper-air measurements, and
agreed to establish the Working Group on Ground-based
Upper-air Observing Systems (see also agenda item 14).
REpORT ON AIRCRAFT METEOROLOGICAL DATA RELAY

(AMDAR)

5.1.21 The Commission noted the report on the state
of implementation of various automated aircraft observing and reporting systems (AMDAR). AMDAR data were
becoming available in ever-increasing numbers with the
high quality attainable for both wind and temperature
measurements.
5.1.22 Twenty of 23 Aircraft Satellite Data Relay
(AS DAR) units using system-specific equipment purchased by the Operating Consortium of ASDAR
PartiCipants (OCAP) were operational. In addition, the
number of operational AMDAR systems using standard
aircraft data processors and air-ground links was increasing rapidly as the potential of this observing platform
was recognized by many Members. 5.1.23 The Commission noted that the Working
Group on Upper-air Measurements had reviewed the
quality of aircraft measurements and concluded that
wind data were of comparable quality with that of
radiosondes and that temperature data compared well
with data from many operational radiosondes. The need
to continue to monitor aircraft data routinely was
emphasized, however, as the measurement technology
employed was not under the control of the meteorological services using the data, and errors did not
necessarily receive attention from the host airline. The
Commission noted that this aspect should receive priority attention by the recently formed AMDAR Panel.
5.1.24 There was some progress with development of
an operational humidity sensor now undergoing flight
trials in the United States and the Commission recommended that the quality of such new data should be
critically reviewed through close liaison between the
Working Group on Ground-based Upper-air Observing
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Systems and the AMDAR Panel. The Commission noted
that a new turbulence parameter was undergoing evaluation to be included in AMDAR reports and that this was
of special importance to aviation meteorology.
5.1.25 The full exploitation of AMDAR required considerable cooperation between Members' operating
national schemes, and close liaison with the airline and
aviation communications industry. Hence the
Commission welcomed the initiative of OCAP together
with Members operating or intending to operate AMDAR
programmes in establishing an international AMDAR
Panel. The goal of the AMDAR Panel was to enhance the
upper-air component of the WWW's Global Observing
System (GOS) through cooperation among Members in
the acquisition, exchange and quality control of aircraft
meteorological observations using automated reporting
systems.
5.2

RADIOSONDE COMPATmILITY MONITORING

(agenda item 5.2)
REPORT OF THE RAPPORTEUR ON RADIOSONDE COMPATIBILITY
MONITORING

5.2.1 The Commission noted with appreciation the
report of the Rapporteur on Radiosonde Compatibility
Monitoring, Mr T. Oakley (United Kingdom). The
Commission was informed that the monitoring of the
long-term system performance of all upper-air stations
in the GOS had been based on monitoring statistics generated by ECMWF, the CBS Lead Centre for Upper-air
Data Quality Monitoring. The Commission was also
informed of the publication of Compatibility of
Radiosonde Geopotential Measurements (for 1995,1996 and
1997) (Instruments and Observing Methods Report
No. 72, WMO/TD-No. 886).
5.2.2 The Commission noted that there were still
very large differences in the accuracy of measurements
of different radiosonde types, with the measurement
accuracy at some stations too poor to be easily used in
numerical weather prediction forecasts. The majority of
radiosonde types had been assessed as of "good" overall
performance from 1990 to 1992, and the measurement
quality ofthese types was still "good" between 1995 and
1997. However, systems with larger systematic errors or
poorer stability had not shown any substantial improvement since 1992. Radiosonde measurements in Asia
continue to have large differences in systematic and random errors between networks. In North America,
radiation errors still produce significant bias of temperature measurements in the stratosphere. The Commission
was concerned that remedial activities for improving the
observations suggested by the rapporteur and the
Working Group on Upper-air Measurements have not
yet produced measurable improvement.
5.2.3 The Commission was pleased to learn that the
1998 edition of the WMO Catalogue of Radiosondes and
Upper-Air Wind Systems in Use by Members was published as the Report by the Rapporteur on Radiosonde
Compatibility Monitoring (Instruments and Observing
Methods Report No. 72, WMO/TD-No. 886) along with
the rapporteur's report. The Commission agreed that the

Catalogue needed to be updated regularly and kept as
accurate as possible. The publication of the Catalogue
and related updates in the WMO Operational Newsletter
was appreciated. The importance of such a Catalogue was
especially recognized in 1997 in connection with activities associated with the closure of the OMEGA radio
navigation system, where reliable information on the
wind finding systems in use worldwide was essential for
the effective coordination of system replacements projects directed to prevent the loss of upper-air wind
observations. The Commission recognized that the rapporteur responded to enquiries from radiosonde data
users, national network managers and manufacturers
using an updated copy of the current edition of the
Catalogue. The Commission was informed that the rapporteur has continued to monitor the use of the Code
Group "31313" of PM 35 within the upper-air message.
This Code Group is now being reported by approximately 70 per cent of the stations worldwide, and has proven
invaluable in updating and checking the correctness of
the Catalogue data. Members were encouraged to implement use of the "31313 group" at all stations as far as
possible.
5.2.4 The Commission agreed to appoint a
Rapporteur on Radiosonde Compatibility Monitoring
within the Working Group on Ground-based Upper-air
Observing Systems (see also agenda item 14).
S.3

REPORT OF THE WORKING GROUP ON UPPER-AIR
MEASUREMENTS, SUBGROUP ON REMOTE SENSING

(agenda item 5.3)
5.3.1 The Commission noted with appreciation the
report of the Co-chairman, Mr ]. Nash (United
Kingdom) on the work carried out by the Subgroup on
Remote Sensing of the Working Group on Upper-air
Measurements. It was informed that although the output of the Subgroup was very useful, progress had been
hampered because of a lack of active members within
the Subgroup. It was recognized that splitting of the
Working Group on Upper-air Measurements into two
subgroups had not produced the benefit expected by
CIMO-XI since the topics considered by the Subgroup
on Remote Sensing were also significant for the
Subgroup on In-situ Measurements. The Commission
agreed that in situ and remotely sensed upper-air observations should be considered together and that future
work in this area would be the responSibility of one single group (see item 5.1). It noted that the Subgroup had
provided substantial material for the revision of the

Guide to Meteorological Instruments and Methods of
Observation.
5.3.2 The Commission noted that the related rapporteurs participated at the sessions of the Subgroup and
provided valuable input. Resulting from their work, the
Commission agreed that developments in the use of
wind profilers have reached a stage where they already
might be applied as operational systems. Thus, in the
future, wind profiler issues should be considered together with rawinsonde systems. The Commission noted the
benefit from the link of the Rapporteur on UV
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Measurements to the Subgroup on Remote Sensing,
although the rapporteur indicated that on some issues
he would obtain greater benefit in linking with the
Working Group on Surface Measurements. The
Commission considered possible future arrangements
for the rapporteurs to attend appropriate working group
or task group meetings as required, and agreed on the
structure as given in item.14.
5.3.3 The Commission recognized that liaison with
the Working Group on Calibration and Validation
(WGCV) of the Committee for Earth Observation
Satellite (CEOS) had proved difficult. The WGCV
(including their subgroups) had too many meetings in
an intersessional period for WMO to support the attendance of a CIMO representative. Future contact with the
WGCV could be of benefit, since an archive of satellite
calibration facilities worldwide should be available from
the WGCV. However, the subgroups within WGCV are
not investigating issues with respect to the calibration of
operational meteorological satellites. The Commission
agreed that a Rapporteur on the Calibration of Satellite
Sounding Systems should be appOinted to work with the
Working Group on Upper-air Observing Systems (see
agenda item 14). The Commission agreed that the issue
of how to collaborate best with the WGCV of CEOS
should be considered together with CBS.
5.3.4 The Commission noted that the Subgroup on
Remote Sensing had been requested to support actions
to retain the radiofrequency allocations necessary for
satisfactory satellite operations by the CBS Working
Group on Satellites. The Subgroup had complied with
this request as far as possible, but had found that in
some cases proposed satellite operations were in conflict
with the interests of ground-based observing systems
(both radiosondes and wind profilers). It was therefore
decided that a member of the Working Group on
Ground-based Upper-air Observing Systems (see agenda
item 5.1) should deal with radiofrequency issues and to
represent ground-based observing systems in the CBS
Steering Group on Radiofrequency Matters.
5.3.5 The Commission appreciated that the Co-chairman of the Subgroup participated at all important
meetings of WMO and ITU related to radio-frequency
allocations. It was informed that a range of satisfactory
radiofrequency allocations were obtained for wind profilers at WRC-97, following large amounts of work both
in North America and by the European Cooperation in
the Field of Scientific and Technical Research (COST) 76
project in Europe. Unfortunately, it proved impossible to
harmonize the wind profiler frequencies globally. Thus,
each WMO Member is invited to negotiate with national frequency regulators to determine the frequency band
to be used. Reductions in the frequency bands available
to radiosondes between 400.15 and 406 MHz are expected within a few years. The Commission agreed that there
must be much stronger coordination between
radiosonde and DCP operations if the remaining frequency band is to be used efficiently. Therefore, all
NMHSs were urged to continue and strengthen the liaison with the national frequency regulators with a view

to ensuring appropriate representation in the radiofrequency coordination groups within WMO and ITU-R.
5.3.6 The Commission was informed that the
Subgroup on Remote Sensing had agreed that widespread standardization of ground-based remote sensing
systems at the current stage of development would hinder progress. Further development was required before
the systems would be ready to satisfy a wide range of
operational user reqUirements. The Commission noted
with gratitude that Mr Beran (United States) had prepared a review of ground-based remote sensing systems
entitled Operational use of ground-based remote sensors a review, (Instruments and Observing Methods Report
No. 63, WMO/TD-No. 860).
5.3.7 The Commission noted that compatibility
studies between wind profilers and rawinsonde measurements were becoming common. Similarly, there is a
large amount of information available about the compatibility of satellite and in situ upper-air measurements.
It was agreed that planning of future compatibility studies would benefit from a review of the techniques used
and the information content of studies that have already
been completed.
5.3.8 The Commission noted that a large amount of
practical experience had been gained in the introduction of wind profiler radars into pre-operational service.
Most of the technical problems limiting the operational
usefulness of wind profilers were resolved. The
Commission agreed that it would be desirable to develop necessary guidance material for Members who wish
to deploy wind profiler radars fOr operational use.
5.3.9 The Commission noted that the measurement
of total water vapour by GPS navigation signals from
satellites received at suitable ground stations was under
development. It was agreed that this new field should be
followed and agreed that a rapporteur be appOinted on
GPS-derived precipitable water content of the atmosphere to work in the Working Group on Ground-based
Upper-air Observing Systems (see agenda item 14).
5.4

ATMOSPHERIC TURBIDITY MEASUREMENTS (agenda
item 5.4)
REpORT BY THE RApPORTEUR ON ATMOSPHERIC TURBIDITY
MEASUREMENTS
5.4.1 The Commission considered with interest the
report of Mr B. W. Forgan (Australia), Rapporteur on
Atmospheric Turbidity Measurements. This work was
carried out within the Subgroup on Remote Sensing of
the Working Group on Upper-air Measurements. The
Commission was informed that over the last four years
sun photometry had been assisted greatly by development of a reference filter radiometer system at the WRC,
the refinement of data reduction algorithms, and the
expansion of a number of automated aerosol extinction
monitoring networks in support of verification studies
for new generation satellite sensors. These automated
networks were all based on interference filter radiometry. However, the fundamental problem of any
interference filter radiometer, namely filter stability,
remained unresolved.
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5.4.2 Solutions to traceability problems were being
investigated by several groups. The WRC was producing
reference standard filter radiometers for distribution
within a selected group of the Global Atmosphere Watch
(GAW) stations, and some WCRP Baseline Surface
Radiation Network (BSRN) sites. In addition, the WRC
has developed a stable absolute silicon detector method
to monitor the stability of these new instruments. Other
groups in Australia, Canada, Austria, Germany and the
United States to name a few, were developing alternative
methods of tracing calibration using absolute detectors,
or developing new dispersion-based radiometers that
eliminate the need for interference filters.
5.4.3 The Commission was informed that in the nearinfrared wavelength (650-900 nm), the derivation of
aerosol optical depth from the ItLangley analysis
method" was relatively straightforward, and accuracies
of 0.015 were obtainable. To achieve this accuracy, filter
radiometers needed to be operated automatically with
an appropriate temporal resolution. For wavelengths less
than 600 nm the results were inconclusive, but indicated that only under conditions of extreme stability in
extinction can one achieve similar agreement to those
derived from longer wavelength measurements.
5.4.4 The Commission noted that an accuracy of
0.015 in aerosol optical depth (at sao nm) represented a
poor accuracy for most regions of the globe. It translates
to an error of between SO and 1QO per cent for low
aerosol optical depth regions, for example, in the
Southern Hemisphere and extratropical Pacific Ocean.
The Commission felt that experts from Member countries should support and encourage the work being
carried out at the WRC to produce detector-based spectral radiometer standards for aerosol optical depth
measurements and in other countries to develop noninterference filter based radiometers.
5.4.5 The Commission further pOinted out that intercomparisons were important to guarantee the
performance of the instruments. The absolute silicon
detector method of traceability developed by the WRC
allows long-term intercomparisons to be linked to a
traceability standard for the first time. Resulting from a
test carried out at the BSRN station at Alice Springs in
central Australia, an agreement has been reached with
investigators and manufacturers to set up additional filter radiometers (for at least a year) at this site. The
instrument systems installed would represent all of the
types being used in the new automated aerosol optical
depth monitoring networks.
5.4.6 The Commission welcomed that an intercomparis on had begun in September 1997 with five different
instruments, and was to continue for a minimum of one
year. It had the following aims:
(a) Monitor the long-term relationship between different filter radiometer systemsi
(b) Determine the likely accuracy of long-term filter
radiometer measurements of aerosol optical depth
using automated systemsi
(c) Examine the influence of different instrument sampling strategies on aerosol optical depth climatologiesi
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Establish a community dataset for algorithm testingi
and
(e) Assist in the establishment of a detector-based standard for future aerosol optical depth measurements.
In addition, the return of the instruments to
the participating organizations would enable a relative
reference to be established untll an effective traceability
system for aerosol optical depth measurements was put
in place.
5.4.7 The Commission considered matters for obtaining uniformity of observing practices. While the results of
the intercomparison will provide useful information on
the practicability of obtaining long-term traceability of calibration of instruments for measuring atmospheric
turbidity measurements, the current knowledge of methods for the measurement of aerosol optical depth
mOnitoring is sufficient to establish the basis for a best
observational practice. The Commission appreciated the
intention to prepare a technical report* examining the
methods and strategies to control and assure the measurements, including a review of current uncertainties in
aerosol optical depth measurement. It was recommended
that the report be published by WMO when available.
5.4.8 The Commission agreed that the work in the
field of atmospheriC turbidity measurements should be
continued, and appointed a Rapporteur on Atmospheric
Turbidity Measurements to work within the Working
Group on Ground-based Upper-air Observing Systems
(see also agenda item 14).
(d)

5.5
ULTRAVIOLET MEASUREMENTS (agenda item 5.5)
REpORT BY TIlE RAPPORTEUR ON ULTRAVIOLET MEASUREMENTS
5.5.1 The Commission noted with appreciation the
report of the Rapporteur on UV Measurements,
Mr L. J. B. McArthur (Canada). The Commission was
informed that the improvements in the measurement of
UV radiation were principally supported by the outcomes of CAS Scientific Steering Committee on UV
Measurements (SSC-UV), which gathers UV measurement experience around the world. It recommended
that the documentation on instrumentation and quality
assurance should be included in the Guide to
Meteorological Instruments and Methods of Observation as
soon as it is accepted and released by CAS. Noting the
difficult nature of the task, the Commission called on
CAS to make an effort -to complete this information as
soon as pOSSible, since it is crucial to the evaluation and
characterization of the broadband and spectral UV
measurements.
5.5.2 The Commission noted with appreciation the
efforts of the World Ozone and UV Data Centre
(WOUDC), operated by Atmospheric Environment
Service of Canadajn Toronto, in collecting and disseminating UV radiation data. However, it was concerned
that, despite Article 4 of the Vienna Convention for the
Protection of the Ozone Layer and general calls for
data through the WMO Executive Council, only three
* Intended to be prepared by Mr B. Forgan, with the assistance of
leading experts in the measurement of aerosol optical detph, in
1998.
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countries were regularly submitting data to the data centre. It requested the Secretary-General to address this
issue to Members in order to increase the amount of data
being submitted to the WOUDC.
5.5.3 The Commission recognized the need to carry
out during the next intersession an intercomparison of
commercially-available UV radiation instruments consisting of three types: broadband, multi-filter and
spectrometer. While the Commission appreciates the
results of several comparisons of both broadband and
spectrometer type instruments, a standard format comparison on a global scale, preferably in conjunction with
an ozonesonde comparison, would increase the global
knowledge of UV measurements far beyond those comparisons already completed. The Commission proposed
that as far as possible, an appropriate intercomparison
should be carried out.
5.5.4 The Commission agreed to appoint a Rapporteur
on UV Measurements (see also agenda item 14).

5.6

WIND PROFILERS

(agenda item 5.6)

REpORT BY THE RApPORTEUR ON WIND PROFll..ERS

5.6.1 The Commission noted with interest the report
of the Rapporteur on Wind Profilers, Mr B. Loitiere
(France).
5.6.2 The number of wind profilers had increased.
There were still some technical problems to be resolved in
order to optimize these systems for wide deployment in
upper-air observing networks. These induded problems
with ground or sea dutter, scattering from non-atmospheric targets (e.g. birds or aircraft) and electromagnetic
interference. However, the U.S. National Oceanic and
Atmospheric Administation (NOAA) network and the
European COST 76 project operations have provided a
large amount of experience in the operation and profiler
design aspects induding preliminary surveys of the profiler location. The information obtained from these
activities will be summarized in a future IOM/WMO publication on the operational use of wind profilers.
5.6.3 The Commission was pleased to learn that data
from several profilers, e.g. Christmas Island and
Aberystwyth, were available on the Global Telecommunication System (GTS) in PILOT code. A BUFR
supplement was developed by the United States to allow
the NOAA profilers to transmit a greater range of information to the users. Unfortunately, when this BUFR
representation was applied to output from different types
of profilers in Europe it could not display all the necessary
information. Thus, the COST 76 Programme in Europe
has prepared a BUFR supplement for use in its network
operations. Data from the NOAA Profiler Network as well
as the data from the experimental European network are
widely distributed through the GTS and the World Wide
Web. The Commission requested the president to
approach the president of CBS to take action with a view
to incorporating the newly developed code tables for the
wind profiler data into the WMO BUFR standard.
5.6.4 The Commission noted with satisfaction that
the problem of radiofrequency allocations for profilers
was largely resolved at WRC-97 in November 1997.

Countries should implement wind profilers as radiolocation service systems in the following bands as required
for the specific applications, having due regard to the
potential for incompatibility with and assignments to
other services in the following bands:
46 - 68 MHz
440 -450 MHz
470-494 MHz
904 - 928 MHz (North and South America only)
1 270 - 1 295 MHz
1300 - 1 375 MHz
420 ~ 435 MHz or 438-440 MHz (if compatibility between wind profilers and other radio
applications operating in the band
440-450 MHz or 470-494 MHz cannot be
achieved).
The Commission recommended that Members, intending to deploy wind profilers, contact their national
radiofrequency regulators to determine the suitable frequency band and the conditions under which the
profiler could be operated.
5.6.5 Having considered that the development of
operational wind profiling radars was rapidly evolving
and that Members needed practical guidance in deploying these systems, the Commission agreed to appoint a
Rapporteur on Wind Profilers to work with the Working
Group on Ground-based Upper-air Observing Systems
(see also agenda item 14).
5.7

WEATHER RADAR MEASUREMENTS (agenda item 5.7)

REpORT BY THE RApPORTEURS ON WEATHER RADARS

5.7.1 The Cmhmissiori noted with interest the report
of Rapporteurs on Weather Radars, Messrs T. Mammen
(Germany) and Y. Melnichuk (Russian Federation) on the
results of a survey on weather radars used by Members.
5.7.2 The Commission was informed that most of the
weather radars were applied operationally within
national or regional radar networks and that nearly all
planned radars will also be part of networks. It was
found that the quality of products gen-erated from the
operational radar networks depended, inter alia, on the
data transmission rate between the radar-site and the
processing centre, and whether a full comparability of
the data obtained from different radar systems was
achievable. The Commission considered that a regular
relative calibration of the radar systems is needed to
widely guarantee the reqUired quality. A report reflecting
these results was published in the 10M Report series
induding information on commercially available software for processing radar raw data.
5.7.3 The Commission underlined the need to
increase the quality and the quantity of radar measurements to meet users reqUirements. It was noted that
many Members were interested in getting more technical and organizational information on these issues and,
in addition, regular information on operationally
applied radars. Also taking into account the rapid development of the technology of weather radar systems, the
Commission agreed to appoint a Rapporteur on Weather
.
Radars (see agenda item 14).
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6.

ENVIRONMENTAL MEASUREMENTS (agenda item 6)

6.1

ATMOSPHERIC COMPOSITION MEASUREMENTS

(agenda item 6.1)
REpORT BY THE RApPORTEUR ON INSTRUMENTS AND
METHODS OF ATMOSPHERIC COMPOSITION MEASUREMENTS

6.1.1 The Commission noted with appreciation the
report of the Rapporteur on Instruments and Methods of
Atmospheric Composition Measurements, Mr R. Artz
(United States) who was also the author of the new
chapter of the Guide to Meteorological Instruments and
Methods of Observation entitled "Measurement of
Atmospheric Composition".
6.1.2 The Commission was informed that the
Global Atmospheric Watch Guide (WMO/TD-No. 553) was
being updated and that the Strategic Plan of the
Global Atmosphere Watch had been published as
WMO/TD-No. 802. The plan covered the period through
the year 2000 and called for a focus on the acquisition
and distribution of data of high and known quality, as
well as on the improvement and expansion of the measurement network. The successful implementation of this
plan depended on the technical support of instrument
experts.
6.1.3 The Commission emphasized that standardization and calibration of instrumentation applied for
measuring spectral UV radiation- was critically needed.
UV-A as well as UV-B had to be considered when addressing environmental impacts on the biosphere, the
detrimental effect to health and the deterioration to
materials. Accurate UV-B observations were especially
essential for the monitoring and understanding of the
effects of long-term atmospheric ozone changes (s~e
agenda item 5.5). Numerous instruments and networks
had been deployed and set into operation to monitor
anticipated secular changes in UV-B radiation at the surface. Characterization of instruments and data
processing were needed to ensure internally consistent
and traceable data sets. It was also important to document this information and to establish equivalence
between various measurement systems so that scientists
are able to detect secular changes in UV-B radiation over
the required long periods of monitoring.
6.1.4 The Commission noted that efforts had been
increased to measure tropospheric ozone in response to
a concern that effluents from agro-burning, mega-city
population centres and large industrial pollution sources
could change tropospheric ozone concentrations downwind of such sources. While there had been efforts to
standardize measurements and data algorithms, much
more was needed to formalize and characterize the various measuring techniques and systems in use to measure
tropospheric ozone.
6.1.5 The Commission recognized that atmospheric
aerosols had been measured for a long time with a
diverse array of instruments and that the specifications
and calibration of these instruments had often changed.
There was also no centre available for international calibration of such instruments. It was agreed that efforts
should be made to develop a standardization and intercomparability of atmospheric aerosol instruments and

measurements. This should, inter alia, make possible the
evaluation of long-term datasets, which were needed to
study the validity of the cooling effect that atmospheric
aerosols might have on regional climate.
6.1.6 The Commission recognized the efforts for
improving the quality of data undertaken by the GAW
and other global and regional networks mainly by developing a hierarchy of calibration centres, so that defined
and systematic calibration procedures were applied in
accessible centres.
6.1.7 The Commission confirmed the need to begin
the assessment of new instrumentation and measurement techniques that would enable the GAW network to
gradually expand its measurement base into one that
could probe the atmosphere on a three-dimensional
basis. Incorporation of remote sensing, satellite and aircraft measurements had to be considered. It was agreed
that a more systematic approach should begin to develop
instrument comparisons and inter-calibration techniques
so that future datasets would be more compatible and
internally consistent with data obtained from different
types of instruments. This would enable better quality of
assessments and analyses of trends to monitor secular
changes or effectiveness of abatement strategies.
6.1.8 Also taking into account the importance of collaboration with GAW and the increased requirements
for obtaining more reliable measurements, the
Commission agreed to appoint a Rapporteur on
Instruments and Methods of Atmospheric Composition
Measurements (see also agenda item 14).

6.2

ATMOSPHERIC OZONE MEASUREMENTS

(agenda

item 62)
REPORT BY THE RApPORTEUR ON ATMOSPHERIC OZONE
MEASUREMENTS

6.2.1 The Commission noted with pleasure the report
of the Rapporteur on Atmospheric Ozone Measurements,
Mr V. Dorokhov (Russian Federation) on the status of
ground-based ozone measurements, the work done within the framework of the WMO Ozone Research and
Monitoring Project of the GAW, and several comparisons
of Dobson spectrophotometers. The accuracies of most
instruments were within about 1 per cent of the Dobson
World Standard.
6.2.2 The Commission reemphasized that efforts
should be made to improve the security of the Dobson
total ozone standard, and recalled the view of EC-XL to
better maintain and assure availability of the ozone standard by maintaining at least two secondary standard
instruments. Currently, there is only one primary and
one secondary standard.
6.2.3 Noting that many Brewer spectrophotometers
were used worldwide for the automated measurement of
total ozone amount, the Commission proposed that the
relevant WMO programme (GAW), should undertake to
maintain and increase the quality of these measurements
by facilitating calibration visits or intercomparisons for
Brewer instruments at least every two years.
6.2.4 The Commission noted with interest that a
diode array spectrophotometer SAOZ (Systeme d'Analyse
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par Observations Zenithales) had been designed at
Service d' Aeronomie du CNRS, France, suitable for continuous monitoring of the ozone layer at high latitudes
and obtaining measurements at twilight. This addressed
the present limitation of UV spectroscopy (Dobson and
Brewer spectrophotometers), in which measurements
were less reliable at large solar zenith angles during polar
twilight.
6.2.5 The Commission recognized that a few types of
ozonesondes, including one new ozonesonde system are
now being used in investigations of atmospheric ozone
in high and mid-latitudes. The Commission was
informed that a laboratory experiment was conducted in
Jiilich, Germany, in 1996 as part of the GAW quality
assurance activity to assess the performance of different
ozone sensor types. In addition to this, in situ flight
comparisons had been performed in Switzerland. The
analysis of the data benefitted from modern software
which was derived from a software package for the evaluation of data from radiosonde intercomparisons
originally prepared by CIMO.
6.2.6 Recognizing that determination of ozone from
satellites had become increasingly important, the
Commission noted that a ground-based network of
ozone monitoring instruments was essential in establishing continuity between the different satellite
instruments and providing independent datasets for
comparison with satellite data and for verification of
ozone trend results. It therefore agreed that adequate
support should be given by instrument experts of CIMO,
if requested.
6.2.7 The Commission agreed to appoint a
Rapporteur on Atmospheric Ozone Measurements (see
also agenda item 14).

7.

EDUCATION AND TRAINING RELATED TO CIMO

(agenda item 7)
7.1
The Commission emphasized the need for technical training and experience in all NMHSs, especially
those in developing countries, and the necessity to
ensure that all NMHSs have access to the best information and advice on observing technology. It was noted
with appreciation that the new edition of the Guide to
Instruments and Methods of Observation was a valuable
basis for preparation of training events and for on-thejob training of instrument operators and service staff,
and contained a new chapter directly related to Training
of Instrument Specialists and another one on Testing,
Calibration, and Intercomparison.
7.2
The Commission recognized the value of publishing reports and other technical documents related to
instruments and methods of observation for education.
It invited the Secretary-General to continue to arrange
for their publication and to explore less expensive ways
for the distribution of publications such as the use of
diskettes, CD-ROMs or Internet. It also agreed to continue to monitor and report on developments in distance
learning, computer-assisted instruction and other costeffective means of delivering education and training
concerning meteorological and related geophysical
ACTIVITIES

instrumentation. In this context the Commission reiterated its conviction that technical conferences and
associated exhibitions of instruments and automated
observing systems are very valuable means for transferring knowledge and experience.
7.3
The Commission noted with satisfaction that
Regional Training Workshops were held for instrument
specialists in Cairo, Egypt (in English) and Niamey,
Niger (in French) for RA I in 1995 and 1997, respectively,
as well as in Melbourne, Australia for RA V in 1996. It
was also noted that the Russian Federation had regularly
conducted training seminars for instrument speCialists
from RA II and RA VI countries. The Commission
expressed its sincere appreciation to those Members who
had hosted and assisted WMO in organizing the training
events. The Commission was of the opinion that regional training should continue to meet Members'
requirements and urged all Members to make staff available for such events both as resource persons and as
trainees.
7.4
The Commission underlined the important
role of Regional Instrument Centres in actively supporting the organization of workshops and in providing
assistance for calibration of national standards/reference
instruments.
7.5
In view of the strong demand for basic training
of personnel working with both conventional and electronic instruments, the Commission put emphasis on
the quality of the data generated by GCOS and its components. There is also a demand for advanced training at
tertiary and university levels, reflecting the requirements of increasing sophistication of instrument
technology and often requiring courses of long duration. Furthermore, there is a high demand across all
Regions for short courses fot instrument installation and
maintenance, and for basic maintenance of electronic
systems. The Commission noted that with the current
rate of technical development and the diversity of
eqUipment used in the Regions, coupled with the need
for tutors to update their teaching methods and training
aids, there was a need for refresher courses for tutors at
global and regional levels.

8.

CAPACITY BUILDING AND TECHNOLOGY TRANSFER

(agenda item 8)
REpORT OF THE RApPORTEUR ON CAPACITY BUILDING

The Commission expressed its appreciation for
the work of the Rapporteur on Capacity Building,
Mr R. A. Pannett (New Zealand) supported by members
of the Advisory Working Group.
8.2
The Commission recognized that, following
UNCED, capacity building is the process of developing
endogenous capability to achieve desired results by
applying knowledge, skills and resources.
8.3
The Commission noted with satisfaction that
much of its work was related to aspects of the capacity
building of Members. The rapporteur had drawn the
attention of the chairmen of the working groups to the
capacity building aspects of their work. The report by
Mr J. B. Odero (Kenya), entitled Guidance Material on the
8.1
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Choice of Meteorological Instruments for Surface
Observations Suitable for Use in Developing Countries
(Instruments and Observing Methods Report No. 68,
WMO/TD-No. 873) provided very useful information in
this regard. The Working Group on Upper-air
Measurements had provided two sets of gUidance material to Members on suitable radiosonde systems and
methods of observation to be used to replace OMEGA
wind-finding systems following the withdrawal of the
OMEGA Radio Navigation System in 1997.
8.4
The Commission was pleased to note that the
rapporteur had contributed a chapter on the Training of
Instrument Specialists to the sixth edition of the Guide to

Meteorological Instruments and Methods of Observation.
Furthermore, it noted that an informal meeting on
Capacity Building took place in conjunction with the session of the AdviSory Working Group. This meeting
identified issues and priority tasks and proposed steps for
capacity building, examined effective ways of maintaining
information links on the needs of regions, and considered
how instrument suppliers might be encouraged to support
capacity-building. Regarding capacity-building links
between CIMO and Regional ASSOciations, Rapporteurs on
Regional Aspects of Instrument Development, Related
Training and Capacity Building were appOinted by RAs I,
II, III and IV, and work was started.
8.5
The Commission agreed that electronic mail
and the World Wide Web affDrded very valuable communications media for the sharing of information
between individual experts and institutions and for
delivering computer-aided instruction courses, but
noted that full Internet services were not yet available in
many developing countries. The proposed Alliance for
Capacity Transfer (ACT) between WMO and the
International Union of Geodesy and Geophysic (IUGG)
was noted with interest in this context. The Commission
urged Members to offer support for the establishment of
Internet services in developing countries and to generate
instrument training modules which could be shared via
World Wide Web sites.
8.6
The Commission noted with appreciation that
eleven Regional Instrument Centres (RICs) had been
established by Regional Associations covering most
WMO Regions since CIMO-IX proposed their terms of
reference (approved by EC-XXXVIII and in the Guide to

Meteorological Instruments and Methods of Observation).
The Commission emphasized the role and responsibility
of RICs for capacity building in their Regions by facilitating the transfer of technology, promoting training
and maintaining standards of instrument calibration,
thus ensuring high quality of observing systems.
8.7
The Commission agreed that further actions
should be undertaken to encourage the further development of all RICs, including the application of quality
assurance systems to their work. It was agreed that a
database that included a profile of each RIC should be
developed by gathering comprehensive information on
existing and planned RIC facilities and programmes. The
database should also include names of experts that
would be available to participate in capacity-building
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activities and projects. Suitable criteria and procedures
should be developed and applied to ensure quality of
operation of existing and new RICs. The approach taken
by the president of RA VI, who established a "Steering
Council" for monitoring and guiding the work of the
RIC, was seen as particularly useful and was recommended for other Regions.
8.8
The Commission stressed the importance of
establishing relationships between ruCs through regional and inter-regional collaboration. For this purpose a
meeting of Directors of RICs was organized during
CIMO-XII, initiated by the rapporteur.
8.9
The Commission felt that the expected benefits
of this meeting should be expanded and invited the
Secretary-General to facilitate a follow-up meeting early
in· the next financial period, and invited one of its corapporteurs on Capacity Building to be the convenor of
this meeting (see agenda items 8.15 and 14). The
Commission encouraged RICs to develop computeraided instruction material when practicable and
recommended that the advanced training of instrument
specialists should include the application of small computers and telecommunication data acquisition.
8.10
Concerning the further development of RICs,
the Commission agreed that actions to address this issue
were:
(a) Raising the capacity of Members to a basic level
related to the specific needs of Regions;
(b) Introducing solutions appropriate to the country
situation;
(c) Concentrating on instrument training programmes
(including calibration) at RICs as far as practical;
(d) Training and refresher training of trainers for
instrument specialists;
(e) Ensuring that RICs have suitable reference instruments for calibration as well as examination of
logistical aspects;
(f) Establishing RICs as sources of expert technical
information and advice; and
(g) Establishing effective liaison with instrument manufacturers for better solving practical problems.
8.11
The Commission acknowledged that the Guide

to Meteorological Instruments and Methods of Observation
represented a particularly excellent capacity-building
resource. Attention was also drawn to valuable information contained in the 10M Report series. Members were
invited to make full use of this series as expert resources
for advice, training and consultancies.
8.12
Effective management of instrument projects
was seen by the Commission as a valuable means toward
establishing a skilled interface with manufacturers and
to achieving optimum use of resources. To this end, the
Rapporteur will present a paper to WMO Technical
Conference on Meteorological and Environmental
Instruments and Methods of Observation (TECO-98)
which illustrates the principles of good project management and the use of simple tools to bring
instrumentation projects to a satisfactory conclusion.
8.13
The Commission invited Members to explore
the establishment of formal quality assurance systems
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for all asp~cts of their observational programmes,
including installation, maintenance and calibration of
instrument systems. In this connection, the Commission welcomed that the Rapporteur will present a paper
at TECO-98 which demonstrates the application of the
ISO 900l/lQuality Model/l to meteorological data collection at the example of the National Meteorological
Service of New Zealand.
8.14
In the follow-up to the Fourth World
Conference on Women and the Beijing Platform for
Action, and in the light of the Executive Council encouragement for the participation of women in WMO
Programmes (EC-XLlX, Abridged Final Report, Section
14.6.9), the Commission urged Members to accentuate
the training of women as instrument specialists and to
promote their participation in the work of the
Commission.
8.15
The Commission felt that there was an urgent
need for continuing capacity-building activities in the
areas of instrument equipment, training and management skills. It therefore agreed to nominate
Co-rapporteurs on Capacity Building (see also agenda
item 14).
TECHNICAL CONFERENCES AND EXHmITIONS

8.16
The Commission underlined the great value of
technical conferences for technology transfer and as fora
for exchange of experience between experts, and noted the
benefit that· had been obtained when Technical
Conferences had been held in the intersessional period.
Thus the Commission recommended that the organiza~
tion of ·a technical conference ·be considered for early in
the next financial period. The Commission further
expressed its appreciation that TECO-98 was organized
together with an Exhibition of Meteorological Instruments, Equipment and Services (METEOREX-98) after
CIMO-XII. Because of these arrangements delegates of
CIMO-XII will have the opportunity to take advantage of
these events without significant additional finanCial burden.

9.

INSTRUMENT COMPARISONS (agenda item 9)
9.1
The Commission noted with satisfaction the
following global and regional instrument comparisons
carried out since CIMO-XI:
(a) WMO Present Weather Sensor/System Intercomparison, . carried out in St. John's, Canada and
Trappes, France, 1993-1995;
(b) Eighth
WMO International PyrheHometer
Comparison (IPC-VIII), combined with the Regional
Pyrheliometer Comparison of RA I, RA II, RA IV and
RA VI, held.at the World Radiation Center, Davos,
Switzerland, in 1995, and the Regional Pyrheliometer Comparison of RA III the Regional Radiation
Centre, Santiago de Chile, Chile, in 1997; and
(c) WMO Radiosonde Humidity Sensor Intercomparis on, carried out as a Laboratory Test, at CAO,
Dolgoprudny/Moscow Region, Russian Federation,
and as a Field Test at the NASA, GSFC Wallops
Flight Facility, Wallops Island, United States, 19951997.

9.2
The Commission noted with appreciation that
the results of the above WMO intercomparisons have
been published in the WMO Instruments and Observing
Methods Reports series. The Commission was pleased to
note that guidelines for organizing WMO intercomparisons of instruments are published in the Guide to

Meteorological Instruments and Methods of Observation,
which will be very useful for the future preparation and
holding of intercomparisons.
9.3
The Commission noted with appreciation the
support and contributions given by several Members to
the organization of the trials and in particular to the
countries and organizations hosting the intercomparisons. The cooperation of manufacturers in the trials was
also greatly welcomed.
9.4
The Commission endorsed the provisional programme of WMO comparisons as contained in Annex III
to this report. It also agreed to support, or partiCipate
actively in, instrument tests organized by other technical commissions and WMO Programmes, when
appropriate.

10.

OrnER MATTERS RELATED TO THE INSTRUMENTS
AND METHODS OF OBSERVATION PROGRAMME

(agenda item 10)
THE YEAR 2000 PROBLEM

10.1
The Commission discussed the Year 2000
Problem with regard to its potential implications for
meteorological observing systems and meteorological
instruments. It noted that many computer systems in
current use would interpret the year 2000 as 1900 owing
to the common practice of indicating the year by the last
two digits only.
10.2
The Commission noted that computer-based
observing systems, in particular commonly used date
algorithms, could give erroneous data at the turn of the
century, and this could lead to observations being rejected for real-time applications or for archive purposes. It
was emphasized that multi-component automated systems (i.e. system compnsmg interconnected
computerized components or applications) were particularly vulnerable to the year 2000 problem and more
difficult to check than single-component systems.
10.3
The Commission recalled Resolution 5
(EC-XLIX) - The Year 2000 Problem, and emphasized
that it was· necessary for Members to ensure that their
observing systems were able to cope with the year 2000
problem. Members needed to check with the suppliers of
their observing systems. It was also necessary to check
that basic services such as electric power and telecommunications would not fail. Furthermore, the systems being
procured had to be specified "Year 2000 Compliant" and
would thus cope with the change of century with no further expense for retrofit or modification.
10.4
In this context, the Commission also discussed
the other potential data processing problems that may
arise from several critical dates, such on 29 February 2000
(leap year), or 9 September 1999 (09-09-1999).
10.5
The Commission noted that it was essential for
Members to share experience in attempting to rectify
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year 2000 problems, given the short time left for implementing solutions. Thus, it appreciated WMO's
initiative of establishing a page on its Web Server (URL
http://www.wmo.ch/web/www/y2k-info.htm) that presented information on how Members and several
manufacturers were dealing with this issue. The
Commission fully supported the measure taken by the
Secretary-General to compile and analyse the year 2000
information on automated systems fielded in recent
years through coordinated projects in developing countries. The Commission further welcomed that several
Members have made available information material
both in printed form and on their Web Servers, which
together provided a relatively broad overview of the year
2000 risks and problems in meteorological systems as
well as hints and tips on how to detect or rectify the year
2000 errors.
10;6
The Commission recommended that:
(a) Members increase the exchange of information on
.the year 2000-related experiences, known problem
solutions, etc. through the WMO Secretariat;
(b) Members, particularly the developing ones, participate in the workshops to be held in RA I, II and VI
in 1998 which will address the year 2000 problem;
(c) All Member countries test their automated systems
and provide a status report to the WMO Secretariat;
and
(d) Developing Member countries verify the year 2000
compliance of the automated systems that were
fielded through WMO coordinated or bilateral aid
projects and consult with the relevant donor country or agency if problems were detected.

11.

11.3
The Commission invited other technical commissions, through its preSident, to arrange for the
harmonization of relevant manuals, guides, and regulations with the sixth edition of the Guide.

12.

LONG-TERM PLANNING AND FUTURE WORK
PROGRAMME OF THE COMMISSION (agenda

item 12)
The Commission recalled the sections of the
Third and Fourth WMO Long-term Plans dealing with
IMOp, and it noted the guidelines and directives
approved by the Executive Council (EC-XLVIII) for the
monitoring and evaluation of the Third and Fourth
Long-term Plans. The chairpersons of the working groups
were requested to keep the Plans under review. The president of the Commission, with the support of the
Advisory Working Group (AWG), evaluated the activities
performed under these Plans, and submitted his report to
the EC Working Group on Long-term Planning, as
requested by the Executive Council.
12.2
The Commission noted that based on the programme structure for the Fifth Long-term Plan (5LTP)
agreed by the Executive Council (EC-LXIX), a section
related to IMOP had been drafted by the AWG. The
Commission considered the proposed text and endorsed
the draft 5LTP for IMOP as given in Annex IV to this
report. It noted with satisfaction that the EC Working
Group on Long-term Planning had supported this draft
for submission to EC-L.
12.1

13.

COLLABORATION WITH OTHER WMO
PROGRAMMES AND RELEVANT INTERNATIONAL
ORGANIZATIONS (agenda item 13)

GUIDE

13.1
The Commission noted with appreciation the
work related to the collaboration with other technical
commissions and Programmes of WMO as well as other
international organizations.

11.1
The Commission expressed its appreciation for
the work done by the Study Group on the Guide to

COMMISSION FOR BASIC SYSTEMS (CBS)

GUIDE TO METEOROLOGICAL INSTRUMENTS AND
METHODS OF OBSERVATION (agenda item 11)

REpORT BY THE CHAIRMAN OF THE STUDY GROUP ON THE

Meteorological Instruments and Methods of Observation

chaired by the vice-president, Mr A. Van Gysegem,
(Belgium). It noted that the sixth edition of the Guide
was published in English and French prior to CIMO-XII.
The Commission also expressed its gratitude to some
80 experts and the technical editor, Mr P. J. R. Shaw
(Australia) for the substantial contributions and support
they had provided.
11.2
The Commission underlined the urgent need
for publishing the sixth edition of the Guide in the other
WMO working languages. It agreed that a continuous
review and update of the Guide is needed due to the
rapid development of technology and observing practices. It invited the Secretary-General to support this
work by providing the necessary resources for completion of the translation and publication of the sixth
edition of the Guide in the other languages and for its
further update. In order to keep the Guide under review
and develop updates, the Commission requested its
president to consider establishing a task team within the
Advisory Working Group (see also agenda item 14).

The Commission welcomed that its vice-president represented CIMO at the seventh session of the
CBS Working Group on Observations and that this
working group recommended the establishment of a
CBS Task Team on the Future Global Composite
Observing System with participation of a CIMO expert.
The Commission recognized that coordination with CBS
in activities related to surface and upper-air observations, and the harmonization of the GOS and
elMO Guides with a view to the inclusion of regulatory
material in the Manual on the Global Observing System
(WMO-No. 544) should be continued.
13.3
The Commission noted with interest the results
of the work done in the field of automation of observations, especially for automating visual and subjective
observations, and underlined the need for intensifying
the common activities of both Commissions. This work
also contributed to a better determination of Members'
reqUirements in light of composite observing
systems, and to reviewing the codes for transmission of
this data.
13.2
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COMMISSION FOR AERONAUTICAL METEOROLOGY (CAeM)

The Commission noted with satisfaction that
drafts for definitions of variables for specific aeronautical applications were produced for CAeM and that a
definition of "visibility for aeronautical purposes" was
developed by CIMO. CIMO also contributed to CAeM's
revision of the ICAO Manual of RVR Observing and
Reportfng Practices.
13.4

COMMISSION FOR AGROMinEOROLOGY (CAgM)
13~5
The Commission noted the request of the president of CAgM for the development of guidelines to
overcome the difficulties of measuring meteorological
variables of extreme events and under extreme conditions for various applicatiOns. However, the
reqUirements still need~d to be defined better so that the
initiated activities could be continued as necessary.

COMMISSION FOR HYDROLOGY (CHy)

13.6
The Commission further noted the fruitful collaboration with CHy on the proposal for correction of
precipitation data,submitted by the president of CIMO
to CHy-X, based on the preliminary results of the WMO
Solid Precipitation Measurement Intercomparison: CHyX had recommended to consider testing and application
of proposed correction procedures for improving the
quality of the precipitation data, whilst retaining the
raw data. In addition to this, the CIMO/CHy activity of
preparing an overview of the equipment applied by
Members for evaporation measurements and the availability and accessibility of national evaporation data
archives, will be continued.
COMMISSION FOR ATMOSPF..ERIC SCIENCES (CAS)

·13.7 . It was noted that the close collaboration with
CAS had continued, especially by the CIMO Rapporteur
on Atmospheric Composition Measurements. It was also
noted that the Executive Council recommended that
CIMO should include in its work programme matters
related to operational air quality measurements. The
Commission felt that technical specifications for new
instrumentation being introduced into observing systems, as for example in the Global Atmospheric Watch
(GAW), would,require technical input from CIMO.
COMMISSION FOR CLIMATOLOGY (CCI)

The Commission noted that the International
Workshop on Experiences with Automatic Weather
Stations on Operational Use within National Weather
Services, (Vienna, Austria, May 1995) was cosponsored
by WMO and included substantive contributions from
CIMO and CCI. A continuous need for collaboration
between these two Commissions mainly related to
development of methodology of on-site quality control
and assurance was also noted.
13.8

GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)

13.9
CIMO contributed expertise in the establishment of the GCOS Upper-air Network and provided
information on the expected increase of costs for upperair soundings in connection with the requirement for
measurements up to 5 hPa. The Commission agreed to

maintain close contact with the Joint Scientific and
Technical Committee and the Joint Planning Office for
the GCOS with a view to providing advice on technical
feasibility for achieving the GCOS requirements.
INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

13.10 The Commission was informed that some
Members took an active part in the work of the Subcommittee SC· 5 Meteorology established within the
Technical Committee TC 146 Air Quality of ISO. It was
noted that work of SC 5 had significantly progressed and
standards of interest for both WMO and ISO had been
drafted and were in the process of being reviewed or
approved. The Commission encouraged Members to
maintain close liaison with ISO.
COOPERATION WITH OTHER INTERNATIONAL ORGANIZATIONS

13.11 The Commission recognized that meteorological and related geophysical and environmental
observations played an essential role in many programmes carried out by other international organizations. It
was stressed that the CIMO work programme carried out
in collaboration with other WMO Technical Commissions and programmes were an important contribution
towards the cooperation between WMO and other international organizations, such as the Food and Agriculture
Organization of the United Nations (FAO), IOC, ITU, the
United Nations Environment Programme (UNEP), and
the United Nations Educational, Scientific and Cultural
Organization (UNESCO).

14.

EsTABLISHMENT OF WORKING GROUPS AND

NOMINATION OF RAPPORTEURS (agenda item 14)

In light of the discussion under the relevant
agenda items and the corresponding conclu·sions, work
programmes and resolutions agreed and respectively
adopted by the Commission, the Commission agreed on
its working structure as follows:
(a) Advisory Working Group (AWG)j
(b) Working Group on Surface Measurementsj
(c) Working Group on Ground-based Upper-air
Observing Systemsj
(d) Two Co-rapporteurs on Capacity Building, one of
whom is a member of the AWGj
(e) Rapporteur on Weather Radarsj
if) Rapporteur on UV Measurementsj
(g) Rapporteur on Instruments and Methods of
Atmospheric Composition Measurementsj and
(h) Rapporteur on Atmospheric Ozone Measurements.
14.2
The Commission agreed on the terms of reference of working groups and rapporteurs and adopted:
Resolution 1 (CIMO-XII) - Advisory Working
Group
Working Group on
Resolution 2 (CIMO-XII)
Surface Measurements
Working Group on
Resolution 3 (CIMO-XII)
Ground-based Upper-air Observing Systems
Resolution 4 (CIMO-XII) - Rapporteur on Weather
Radars
Resolution 5 (CIMO-XII) - Rapporteur on UV
Measurements
14.1

GENERAL SUMMARY

Resolution 6 (CIMO-XII) - Rapporteur on
Instruments and Methods of Atmospheric
Composition Measurements
Resolution 7 (CIMO-XII) - Rapporteur on
Atmospheric Ozone Measurements
14.3
The Commission stressed the importance of
interdisciplinary work between the WMO Programmes
or equivalent bodies, and agreed to invite other technical commissions, and CBS in particular, to nominate
representatives for participation in work of CIMO working groups, and to nominate experts of CIMO for the
work in other Commissions when invited. Noting invitations by CBS-XI and CMM-XII of CIMO experts to
participate in the work of CBS and CMM, the
Commission requested the president to nominate appropriate experts to represent CIMO in their relevant
working groups.
14.4
The Commission invited the president to
respond to requirements stated by other technical commissions. In this context, the Commission was grateful
that many Members had proposed experts as candidates
for rapporteurs or working groups who could be considered by the president as required to assist in newly
emerging activities.

15.

REVIEW OF PREVIOUS RESOLUTIONS AND
RECOMMENDATIONS OF THE COMMISSION AND
OF RELEVANT RESOLUTIONS OF THE EXECUTIVE
COUNCIL (agenda item 15)

The Commission examined those _resolutions
and recommendations adopted prior to its twelfth session and also the Executive Council resolutions relating
to CIMO activities which were still in force. As regards
its previous recommendations, the Commission adopted
Resolution 8 (CIMO-XII) - Revision of the resolutions
and recommendations of the Commission for
Instruments and Methods of Observation. As regards the
Executive Council resolutions relating to the field of
activities of CIMO, the Commission adopted
Recommendation 7 (CIMO-XII) - Revision of the resolutions of the Executive Council based on previous
recommendations of the Commission for Instruments
and Methods of Observation.

16.

ELECTION OF OFFICERS

17.

DATE AND PLACE OF THE THIRTEENTH SESSION

(agenda item 16)
Mr S. K. Srivastava (India) was elected president
and Mr R. Canterford (Australia) vice-president of the
Commission.

(agenda item 17)
In the absence of any formal invitation from
Members represented at the session, the Commission
decided that the date and place of the thirteenth session
should be decided at a later date and requested its president to make the necessary arrangements in
consultation with the Secretary-General.

18.

2S

CLOSURE OF THE SESSION (agenda item 18)
18.1
In his closing address, Mr Kruus, the outgoing
president of CIMO, thanked all members of the
Commission and particularly the experts, who had
served as rapporteurs and as members of working
groups, for their valuable contributions made during the
intersessional period, and specifically for the reports
they had submitted to the session. He further expressed
his thanks to all delegates for their active partcipation in
the work of the session, the co-chairmen of the working
committees at CIMO-XII and the members of the ad hoc
groups which had been set up during the session for
their valuable work.
18.2
Mr Kruus thanked in particular Mr Van
Gysegem, the outgOing vice-president who had taken
over several tasks of high importance, such as matters
related to the Guide to Meteorological Instruments and
Methods of Observations, and the preparation of the wellrecognized technical conferences.
18.3
Mr Kruus congratulated the newly elected president and vice-president for taking over these
eoncouraging functions and wished the Commission
under their leadership a productive intersessional period.
18.4
Several delegates expressed their appreciation to
the host country for the excellent organization of the
session and the warm hospitality provided by the
Government of Morocco and the Moroccan
Meteorological Service. They also thanked the outgoing
president for his excellent leadership during two intersessional periods which contributed substantially to the
Commission's work, especially with regard to the development of solutions for urgent and unexpected tasks,
matters concerning capacity buildng, and initiating the
active involvement of representatives of manufacturers
in the work of the Commission.
18.5
On behalf of the Secretary-General, Mr D. C.
Schiessl expressed his cordial thanks to His Majesty King
Hassan II, under whose high patronage the session was
held and to the organizers of CIMO-XII, TECO-98 and
METEOREX-98, especially to Mr A. Diouri, Director of
the Moroccan Meteorological SerVice, and his staff for
the excellent organization and arrangements made,
which were key to the great success of these events. He
also expressed his appreciation for the hard work done by
the outgoing president and vice-president of the
Commission during the two terms of their leadership. He
wished both every success in their work and in their private life and expressed his special sympathy to Mr Van
Gysegem, the outgoing Vice-president, who could not
attend the session for health reasons. He congratulated
the new president and vice-president on their election
and said that he was convinced that they would do their
utmost to solve in the best possible manner the challenging tasks coming up within the international period.
18.6
The twelfth session was closed at noon on
12 May 1998.

RESOLUTIONS ADOPTED BY THE SESSION

RESOLUTION 1 (elMO-XII)

ADVISORY WORKING GROUP
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) Paragraph 7.13.5 of the general summary of the
abridged final report of the Fifth WMO Congress,
(2) Resolution 2 (CIMO-XI) - Advisory Working
Group,
CONSIDERING that a working group is of value in advising the president of the Commission and assisting him
in his duties of coordination, planning and making decisions between sessions of the Commission,
DECIDES:

(1) To establish the Advisory Working Group of CIMO

with the following terms of reference:
(a) To advise the president on all matters related
to the work of the Commission and to assist in
planning and coordinating the work of the
Commission and its working groups;
(b) To review and improve the internal structure
and working methods of the Commission;
(c) To assist in the preparation of the WMO Longterm Plan for IMOP;
(d) To monitor the implementation of the WMO
Long-term Plan as appropriate;
(e) To arrange for the updating of the Guide to

(1)

education and training and on the role and
functions of Regional Instrument Centres;
(g) To promote studies and implementation of quality control procedures for observational data;
(h) To advise the president on matters related to
the cooperation with other Technical
Commissions, Regional Associations and
International Organizations;
(2) That the composition of the Advisory Working
Group shall be as follows:
S. K. Srivastava (India) President of CIMO
(chairperson) ;
R. P. Canterford (Australia) Vice-president of
CIMO (vice-chairperson);
]. Nash (United Kingdom)*, J. P. van der Meulen
(Netherlands)**, A. Belhouji (Morocco),
R. Thomas (United States) and A. Gusev
(RUSSian Federation);
Xu Baoxiang (China) as Co-rapporteur on
Capacity Building;***
(Representative of RA III).
(3) To nominate Mr M. Diop (Senegal) as Co-rapporteur on Capacity Building. ***

Meteorological Instruments and Methods of
Observation;

**

To gUide and coordinate the Commission's
activities in the field of capacity building,

***

As Chairman of the Working Group on Surface Measurements.
As Chairman of the Working Group on Ground-based Upperair Observing Systems.
The terms of reference are given in the annex to this
resolution.

ANNEX TO RESOLUTION 1 (CIMO-XU)
TERMS OF REFERENCE OF THE CO-RAPPORTEURS ON CAPACITY BUILDING
To maintain effective liaison with regional
Rapporteurs on Instrument Development, Related
Training and Capacity Building in order to facilitate communications between CIMO and the
Regional Associations on matters pertaining to
capacity building in the field of instruments and
methods of observation;
(b) To investigate, with reference to regional priorities, the
needs for capacity building in the field of instruments
and methods of observation, and to recommend
activities for training and other assistance;
(c) To survey, with reference to regional priorities, existing training materials in the field of instruments
(a)

and observations and advise on the need for revision or the preparation of new materials;
(d) To investigate the opportunities and resources
(including those from manufacturers) for the use
of the Internet and computer-assisted learning
both for sharing expertise and for the training of
instrument specialists;
(e) To survey the availability of reliable, low-cost
types of surface instrumentation appropriate for
use by developing countries, and to investigate
advantageous procurement strategies;
(1) To establish a database on the experts, eqUipment
and capabilities of Regional Instrument Centres
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(g)

(RICs) which can be made available to Members,
and to develop recommendations for improving
their operations;
To propose means for collaboration and exchange
of information, expertise and resources between
RICs, particularly by exploiting Internet communications and learning tools;
.

(h) To ensure that relevant contributions of CIMO

(i)

working groups and rapporteurs are communicated to RICs in order to support their work;
To support the organization of a meeting of the
Directors of RICs in the intersessional period, in
order to promote collaboration and ex-change of
experience.

RESOLUTION 2 (elMO-XII)
WORKING GROUP ON SURFACE MEASUREMENTS
surface observing systems, particularly meteorological measurements for applications not yet
covered by existing documents, and recommended
functional
and
engineering
speCifications, testing methodologies, training
for data interpretation by users, and other operationally-significant considerations;
(g) To review and update any guidance material
related to instruments and methods of observation as may be reqUired for developing
countries;
(h) To monitor and actively support relevant work
of international and regional bodies for
standardization, such as the International
Organization for Standardization (ISO), and to
report on it;
(i) To provide support to the AWG in meeting its
terms of reference, especially in the ongOing
update of the Guide to Meteorological

THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) The report of the chairman of the Working Group
on Surface Measurements to CIMO-XII,
(2) The Fourth WMO Long-term Plan (4LTP) related to
IMOp,
CONSIDERING:

(1) The need for data homogeneity and compatibility
on a global baSis,
(2) The increased need for the application of standardized techniques and methods of observation to
meet the reqUirements of WMO Programmes in a
cost-effective and reliable manner,
(3) That not all observational requirements have been
met by automated measuring systems,
(4) The need for guidance on the development and/or
implementation of automated observing systems
by Members,
(5) The need for gUidelines on meteorological instruments and methods of observation for developing
countries,
DECIDES:

(1) To establish a Working Group on Surface Measurements with the following terms of reference:
(a) To review, evaluate, and propose intercomparisons of surface instrumentation;
(b) To review the state of the art of operational
instrumentation and methods of observation
and prepare reports of current performance
under field Conditions;
(c) To work closely with experts of other technical
commissions, as reqUired;
(d) To review advances in calibration methods
and recommend calibration standards and
procedures;
(e) To review and recommend algorithms for
common use, including those for the reduction of data for observations of surface
variables through automated systems;
if) To enhance, where appropriate, gUidance
material available for Members planning the
development or implementation of automated

Instruments and Methods of Observation;
(2) To nominate, in accordance with Regulation 32 of the
WMO General Regulations, the following experts:
J. P. van der Meulen (Netherlands), D. F. Molotsi
(Botswana), Yufeng Hu (China), L. T. De Moreas
(Brazil), D. W. Jones (United Kingdom), V. Nadolski
(United States);
T. Prager (Hungary) as Rapporteur on Instrument
Development; *
K. Behrens (Germany) as Rapporteur on
Meteorological Radiation Measurements;*
J. Michaely (Israel) and B. Sevruk (Switzerland) as
Co-rapporteurs on Point Precipitation and
Evaporation Measurements;*
G. Pearson (Canada) as Rapporteur on Automation
of Visual and Subjective Observations;*
K. Hegg (Norway) as Rapporteur on the
Development and Implementation of Automated
Observing Systems;*
J. Terpstra (Netherlands) as Rapporteurs on Road
Meteorological Observations;*
*

The terms of reference are given in the annex to this
resolution.
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M. Edwards (South Africa) (Representative of CAeM);

J. P. van der Meulen as chairperson of the Working
Group;
and representatives of other technical commissions,
as necessarYi

(3) To request the chairperson of the Working
Group to submit annual progress reports and
a final report to the president of CIMO at least
six months before the next session of the
Commission.

ANNEX TO RESOLUTION 2 (CIMO-XII)

TERMS OF REFERENCE OF THE RAPPORTEURS
The terms of reference of rapporteurs nominated under
Resolution 2 (CIMO-XII) are as follows:
(1) Rapporteur on Instrument Development:
(a) To keep under review and report on developments in surface instrumentatioIi, with
particular reference to the needs ·of developing countries and applications in extreme
environments;
(b) To provide guidance on how best to ensure
that information on modern surface-based
instrumentation is made available to
Members;
(c) To provide guidance on the preparation of
the Instrument Catalogue, if requested;
(d) To contribute to updating the relevant chapters of the sixth edition of the Guide to

Meteorological Instruments and Methods of
Observation, if needed.
(2) Rapporteur on Meteorological Radiation
Measurements:
(a) To assist in the organization of global and
regional pyrheliometer comparisons and in
the preparation of their results;
(b) To monitor and to report on the development of absolute pyrheliometers;
(c) To review the practice of measuring and calibration techniques related to pyranometers;
pyrheliometers, and long-wave radiometers,
and to propose improvements for operational application;
(d) To review the need for and the technical feasibility of a WMO Long-wave Radiation
Instrument Intercomparison and develop a
proposal for its performance, and assist, if
necessary, in organizing and carrying out
such an intercomparison to be held in close
collaboration with other related WMO
Programmes;
(e) To
review requirements of WMO
Programmes for the measurement of solar
radiation and to recommend appropriate
action relevant to CIMO's work;
(f) To monitor, in close cooperation with the
World Radiation Centre, the work of
Regional Radiation Centres and of the related regional rapporteurs with the objective of
developing guidelines on stabilizing or
improving measurements and calibrations, if
necessary;

To liaise between CIMO and the WCRP on
matters related to the Baseline Surface
Radiation Network (BSRN);
(h) To monitor the development in space-based
remote sensing radiation observations and to
report on them;
(i) To contribute to updating the relevant chapters of the sixth edition of the Guide to
(g)

Meteorological Instruments and Methods of
Observation, if needed.
(3) Co-rapporteurs on Point Precipitation and
Evapotranspiration Measurements:
(a) To assist Members, if requested, by providing
guidelines in the organization of National
Evaporation Pan Intercomparisons;
(b) To support the organization of an expert
meeting on rainfall intenSity measurements
and the organization of a related intercomparison, if needed;
(c) To report on the introduction of precipitation correction procedures;
(d) To develop further correction procedures
based on simulations;
(e) To liaise with the WCRP Arctic Climate
System Study (ACSYS) on observation of
blowing snow and correction of preCipitation measurements under Arctic and
Antarctic conditions;
(f) To contribute to updating the relevant chapters of the sixth edition of the Guide to

Meteorological Instruments and Methods of
Observation, if needed.
(4) Rapporteur on Automation of Visual and
Subjective Observations:
(a) To support the development and update of
the definitions of meteorological phenomena for the purpose of measuring/determining
and reporting them by automated systems,
seeking conSistency with previous definitions or practices, as appropriate;
(b) To monitor and to report on the development
of automatic weather observing stations;
(c) To develop guidelines for the automation of
visual and subjective observations and the
assessment of automatic weather stations;
(d) To
review requirements of WMO
Programmes for automated visual and subjective observations and report on the
technical feasibility of meeting these needs;
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To provide guidance to Members and instrument manufacturers on the automation of
visual and subjective observations;
(f) To closely collaborate with experts from
-other technical commissions, especially CBS;
(g) To contribute to updating the relevant chapters of the sixth edition of the Guide to
(e)

Meteorological Instruments and Methods of
Observation, if needed.
(5) Rapporteur on the Development and Implementation of Automated Observing Systems:
(a) To assist in the initiation, organization and
carrying out of a meeting of experts in implementation and use of AWS, including
representatives of other commissions, such
as CAeM, CCI, CAgM and CBS;
(b) To develop a process for redefinition of
observations requirements from AWS, taking
full account of users specifications;
(c) To support the development of appropriate
reporting methods and codes to accommodate
both automatic and conventional stations;
(d) To determine acceptable standards for AWSs
from design to deployment;
(e) To contribute to updating the relevant chapters of the sixth edition of the Guide to

examine the possibility of arranging with
them an international workshop directed at
defining the present state of the art and
charting the way forward on road meteorological observations;
(b) To prepare guidance material in respect of
the specifications for the measurement of
meteorological variables for road meteorological purposes, which may include, inter
alia, issues related to siting, exposure, data
sampling and processing;
(c) To prepare, in collaboration with other
'relevant bodies if pOSSibh!, a report which
defines the consensus achieved, and sets out
recommended
observing
methods,
definitions and criteria, highlights the areas
where there is a need for further discussion
and agreement, and recommends how
further progress might be made towards a
widely acceptable set of observing practices
for road meteorology;
(d) To consider, and if appropriate, propose to the
president the drafting of a chapter on Road
MeteorolOgical Observations for adding to the

Guide on MeteorolOgical InStruments and Methods
of Observation;

Meteorological Instruments and Methods of
Observation, if needed.

(e)

(6) Co-rapporteurs
on
Road
Meteorological
Observations:
(a) To liaise with other international bodies concerned with road meteorology and to

(f)

To the extent pOSSible, to seek resources from
outside IMOP to carry out the work;
To contribute to updating the relevant chapters of the sixth edition of the Guide to

Meteorological Instruments and Methods of
Observation, if needed.

RESOLUTION 3 (elMO-XII)

WORKING GROUP ON GROUNDaBASED UPPER-AIR OBSERVING SYSTEMS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) The reports of the Co-chairmen of the Working
Group on Upper-air Measurements, Subgroups on
In Situ Measurements and on Remote Sensing to
CIMO-XII,
(2) Resolution 4 (EC-XLVI) - Report of the eleventh
session of the Commission for Instruments and
Methods of Observation,
(3) Resolution 4 (Cg-XII) - Instruments and Methods
of Observation Programme, and the Fourth WMO
Long-term Plan (4LTP) - Part II, Volume I,
Programme 1.6 - IMOP,
CONSIDERING:

(1) The need to develop an integrated observing system
that is cost-effective, and can meet the requirements of the operational and research user
communities,
(2) The need for instrument experts to review the
results .of operational monitoring of data from the

upper-air system in order to identify problems
caused by systematic weaknesses in instrumentation,
(3) The need for compatibility of data from radiosondes with those from surface, aircraft and
space-based remote-sensing systems,
(4) The need to followup, in close collaboration with
CBS, issues related to frequency allocations for the
operation of radiosondes and wind profilers,
DECIDES:

(1) To establish a Working Group on Ground-based
Upper-air Observing Systems with the following
terms of reference:
(a) To complete plans and procedures for the
long-term quality assurance of all radiosonde
measurements worldwide, including suitable
laboratory evaluations of sensor performance
as well as further national, bilateral or regional radiosonde comparisons;
(b) To assist in the planning and implementation
of a tropical radiosonde C{)mparisoIl, including

30

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

(c)

(d)

(e)

(f)

(g)
(h)

(i)

(j)

(k)

(I)

(m)

assistance in the development of suitable link
radiosondes for comparison tests;
To review progress in the development of GPS
radiosondes and summarize national test
results in guidance for Members;
To develop procedures to improve the standardization of output from algorithms used in
radiosonde data processing, including suitable
standard raw data formats for flight simulation
tests;
To develop procedures for application of surface observations as regards the first
radiosonde flight record;
To review the performance of operational relative humidity sensors;
To prepare guidance material on the use of
automatic radiosonde launch systems;
To prepare guidance material for manufacturers on priorities for future radiosonde system
developments to meet requirements of
Members;
To review the quality of radiosonde and aircraft measurements on the GOS, to prepare
recommendations for improving the homogeneity of the observations, and to provide
advice on rectification of errors to Members,
when requested;
To liaise with the Rapporteur on Atmospheric
Ozone Measurements regarding the operational use of ozone sondes;
To review progress in ground-based remote
sensing of upper-air variables and developments in the compatibility of remote sensing
and conventional in situ observations;
To prepare guidance material on the practical
aspects of introdudng and operating wind profilers in conventional observation networks;
To provide support to the CIMO Advisory
Working Group in meeting its terms of

reference, especially in updating the Guide to
Meteorological Instruments and Methods of
Observation;
To collaborate with other CIMO working
groups and rapporteurs, other technical commissions and the AMDAR Panel, as required;
. (0) To collaborate with CBS in dealing with issues
relating to radiofrequency allocations for
ground-based observing systems;
(2) To nominate, in accordance with Regulation 32 of
the WMO General Regulations, the following
experts:
]. Nash (United Kingdom), A. E. S. Amer (Egypt),
Yatian Gua (China), R. C. Bathia (India), c. Bower
(United States), A. Ivanov (Russian Federation);*
N. Mannoji Oapan), as Rapporteur on GPS-Derived
Predpitable Water Content of the Atmosphere;*
]. Elms (United Kingdom), as Rapporteur on
Radiosonde Data Compatibility Monitoring;*
D. Griersmith (Australia), as Rapporteur on the
Calibration of Satellite Sounding Systems;*
B. Forgan (Australia), as Rapporteur on Atmospheric
Turbidity Measurement;*
]. Dibbern (Germany), as Rapporteur on Wind
Profilers;*
representatives of other technical commissions, as
necessary;
representatives of manufacturers as observers, as
appropriate;
]. Nash (United Kingdom) as chairperson of the
working group.
(3) To request the chairperson of the working group to
submit annual reports and a final report to the president of CIMO at least six months before the next
session of the Commission.
(n)

*

The terms of reference are given in the annex to this
resolution.

Al'll'lEX TO RESOLUTION 3 (elMO-XII)

TERMS OF REFERENCE OF THE RAPPORTEURS

The terms of reference of rapporteurs nominated under
Resolution 3 (CIMO-XII) are as follows:
(1) Rapporteur on GPS-Derived PreCipitable Water
Content of the Atmosphere:
(a) To monitor and report on studies on the possible use and availability of GPS derived
estimates of preCipitable water content;
(b) To evaluate the quality of the related data;
(c) To promote standardization of methods of
use of GPS derived data;
(d) To keep up to date the relevant chapter of
the Guide to Meteorological Instruments and

Methods of Observation.

(2) Rapporteur on Radiosonde Compatibility
Monitoring:
(a) To evaluate the compatibility and accuracy
of radiosonde geopotential height observations for all upper-air stations of the GOS, in
close cooperation with the CBS Lead Centre
on Upper-air Data Quality;
(b) To act as an information channel between
the radiosonde data users, the national network managers, and the radiosonde
manufacturers with regard to changes in
radiosonde temperature correction procedures;
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To provide updated information on radiosonde
systems as contained in the WMO Catalogue of
Radiosondes and Upper-air Wind Systems in
Use by Members, to be published regularly in
the WWW Operational Newsletter;
(d) To keep up to date the relevant chapter of the

(c)

Guide to Meteorological Instruments and
Methods of Observation.
(3) Rapporteur on the Calibration of Satellite
Sounding Systems:
(a) To participate in a study of the calibration of
satellite remote sensing instrumentation,
along with representatives of the CBS
Working Group on Satellites, with the priority given to measurements of upper-air
meteorological variables;
(b) To provide a report on the calibration of
satellite remote senSing instrumentation;
(c) To review the reliability of methods used to
link satellite measurements to the relevant
meteorological variables, e.g. radiative
transfer equations linking atmospheric temperature and atmospheriC composition to
satellite radiance observations;
(d) To keep up to date the relevant chapter of the

Guide to Meteorological Instruments and
Methods of Observation.
(4) Rapporteur on Atmospheric Turbidity Measurement:
(a) To support, if required, the organization of intercomparisons of instruments

suitable for the determination of atmospheric
turbidity;
(b) To review the need for and the feasibility of a
workshop on the results of this instrument
intercomparison with the aim to develop
proposals on how best to proceed regarding the measurement {)f atmospheric
turbidity;
(c) To support the standardization of related
techniques and methods of observation;
(d) To closely monitor the development of nonfilter radiometers and the development of a
detector based traceability standard, for the
development of aerosol optical depth measurement and to report on it;
(e) To keep up to date the relevant chapter of the

Guide to Meteorological Instruments and
Methods of Observation.
(5) Rapporteur on Wind Profilers:
(a) To inform on the status of wind profilers
operationally used by Members;
(b) To monitor and report on national and
regional profiler projects;
(c) To report on developments in data processing
and quality control;
(d) To prepare for publication a practical guide
on the use of wind profilers;
(e) To keep up to date the relevant chapter of the

Guide to Meteorological Instruments and
Methods of Observation.

RESOLUTION 4 (elMO-XII)

RAPPORTEUR ON WEATHER RADARS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

Resolution 4 (EC-XLVI) -::- Report of the eleventh
session of the Commission for Instruments and
Methods of Observation,
(2) The report of the Rapporteurs on Weather Radars to
CIMO-XII,
(3) The rapid development in weather radars and associated data processing,

(1)

CONSIDERING:

(1) The necessity of keeping Members informed of
developments in weather radar technology and its uses,
(2) The need for exchange of weather radar data
between Members for various applications,
(3) That weather radars are important means for nowcasting and warning,
DECIDES:

(1) To appoint a Rapporteur on Weather Radars with
the following terms of reference:
(a) To inform on the status of weather radars used
by Members and on technology and algorithms operationally applied;

To monitor and report on national
and regional radar projects and radar
networks;
(c) To monitor and report on studies and reports
on the use of Doppler radars as a source of data
to determine the three-dimensional wind distribution;
(d) To propose evaluation methods for operational Doppler radars, according to primary
application;
(e) To keep up to date the relevant chapter of the

(b)

Guide to Meteorological Instruments and Methods
of Observation;
To collaborate with the Working Groups on
Surface Measurements and on Groundbased Upper-air Observing Systems, as
appropriate;
(2) To invite O. Suzuki Oapan) to serve as Rapporteur
on Weather Radars;
(3) To request the rapporteur to submit annual reports
and a final report to the president of CIMO at least
six months before the next session of the
Commission.
(f)

32

ABRIDGED FINAL REPORT OF ruE TWELFIH SESSION OF ruE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION

RESOLUTION 5 (elMO-XII)
RAPPORTEUR ON UV MEASUREMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS
. OF OBSERVATION,

(d)

NOTING:

(i) The report of the Rapporteur on UV Measurements
to CIMO-XI,
(2) Users' need for high quality and homogeneous
long-term UV radiation data for various operational
and research purposes,

Meteorological Instruments and Methods of
Observation, following the completion of the
(e)

relevant SSC-UV reports;
To provide relevant information for keeping
up to date the relevant chapter of the Guide to

Meteorological Instruments and Methods of
Observation;

DECIDES:

(1) To appoint a Rapporteur on UV Measurements with
the following terms of reference:
(a) To assist in the organization of an international comparison of broadband, multi-filter and
narrowband UV spectrometers, and the preparation of the final results;
(b) To review and report on the practice of measurement and calibration techniques related to all
types of UV measurement instruments for the
purpose of improving stability and accuracy;
(c) To liaise closely with the CAS Scientific
Steering Committee on UV Measurements
(SSC-UV);

To prepare a report on the characteristics of
UV radiometers and observational methods of
. measurement for inclusion in. the Guide to

(1)

To collaborate closely with the Rapporteur on
Atmospheric Ozone Measurements and, as
necessary, with the Working Group on Surface
Measurements;

(2) To invite B. McArthur (Canada) to serve as
Rapporteur on UV Measurements;
(3) To request the rapporteur to submit annual progress
reports and a final report to the president of CIMO
at least six months before the next session of the
Commission.

RESOLUTION 6 (ClMO-XII)
RAPPORTEUR ON INSTRUMENTS AND METHODS OF ATMOSPHERIC
,COMPOSITION MEASUREMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) Resolution 4 (EC-XLVI) - Report of the eleventh
session of the Commission for Instruments and
Methods of Observation,
(2) The report of the Rapporteur on Instruments and
Methods of Atmospheric Composition Measurements to CIMO-XII,
(3) The Fourth WMO Long-term Plan related to IMOP,
CONSIDERING:

(1) The necessity of keeping Members informed of
developments in instruments and methods of
atmospheric composition measurements,
(2) That the Global Atmospheric Watch (GAW) network requires continuing support in the areas of
instrument calibration, standardization of sampling and analysis techniques, observational
techniques, and instrument development,
(3) That the monitoring of atmospheric composition is
important to improve understanding of the state of
the atmospheric environment, the relationship
between ~he changes in atnlOspheric compos~tion,

and changes in climate and the natural cycling of
chemical elements in the global atmosphere-oceanbiosphere system,
(4) That the monitoring of atmospheric composition
reqUires data of high and assured quality,
DECIDES:

(1) To appoint a Rapporteur on Instruments and
Methods of Atmospheric Composition Measurements with the following terms ofreference:
(a) To keep abreast of the operation and needs of
the GAW (and any other appropriate programmes) and to promote the development of
instruments and techniques suitable for meeting these needs;
(b) To promote the quality of the measurement
within GAW (and any other appropriate programmes) through guidance for:
(i) Total calibration procedures and instrument standardization;
(ii) Quality assurance practices and standards
especially related to Quality Assurance
and Quality Control Science Activity
.Centres;
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(iii) Comparisons of instruments and of sampling and analysis techniques;
(c) To advise the president on matters related to
the collaboration with the Commission for
Atmospheric Sciences (CAS) and other bodies
concerned;
(d) To keep up to date the relevant chapter of the

Guide to Meteorological Instruments and Methods
of Observation;

(2) To invite R. Artz (United States) to serve as
Rapporteur on Instruments and Methods of
Atmospheric Composition Measurements;
(3) To request the rapporteur to submit annual progress
reports and a final report to the president of CIMO
at least six months before the next session of the
Commission.

RESOLUTION 7 (ClMO-XII)

RAPPORTEUR ON ATMOSPHERIC OZONE MEASUREMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATIONS,
NOTING:

(1) The report of the Rapporteur on Atmospheric
Ozone Measurements to CIMO-XII,
(2) Resolution 7 (EC-XXXIX) - Global ozone research
and monitoring,
(3) The abridged final report of EC-XLII - paragraphs
5.4.11 and 5.4.12 of the general summary,
CONSIDERING:

(1) The need to monitor changes of the ozone layer,
(2) The importance of ozone measurements for the
study of many meteorological and climatological
phenomena,
(3) The need to keep abreast of developments in the
methods for measuring atmospheric ozone,
(4) The need for compatibility of ozone measurements
arising from new instruments and methods of
observation, including new ozonesondes,
DECIDES:

(1) To appoint a Rapporteur on Atmospheric Ozone
Measurements with the following terms of reference:

To report on comparisons of atmospheric
ozone measuring instruments including surface-based and satellite-based instrumentation
carried out under the WMO Global Ozone
Research and Monitoring Project of GAW;
(b) To collate training material for surface-based
and in situ ozone measuring instruments;
(c) To keep abreast of, and report on, developments in the measurement of atmospheric
ozone;
(d) To keep up to date the relevant chapter of the
(a)

Guide to Meteorological Instruments and Methods
of Observation;
To cooperate closely with the Rapporteur on
UV Measurements;
(f) To liaise with the Working Group on Groundbased Upper-air Observing Systems;
(2) To invite V. Dorokhov (Russian Federation) to serve as
Rapporteur on Atmospheric Ozone Measurements;
(3) To request the Rapporteur to submit annual
progress reports and a final report to the president
of CIMO at least six months before the next session
of the Commission.
(e)

RESOLUTION 8 (CIMO-XII)

REVISION OF THE 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 recommendations
adopted prior to its twelfth seSSion,

(2) That all recommendations adopted prior to its
twelfth session and still in force have been reconsidered,

CONSIDERING:

DECIDES:

(1) That all resolutions adopted prior to its twelfth session are now obsolete,

(1) Not to keep in force the resolutions adopted prior
to its twelfth session;
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(2) Not to keep in force the recommendations adopted
prior to its twelfth session except:
Recommendation 4 (ClMO-XI) - Calibration of
meteorological and related geophysical instruments
Recommendation 6 (ClMO-Xl) - Improvement of
instrumentation used in observing systems of
developing countries
Recommendation 8 (ClMO-XI) - Correction of
upper-air measurements
Recommendation 11 (CIMO-XI) - Organization of
WMO Technical Conferences on Instruments and
Methods of Observation

Recommendation 12 (CIMO-Xl) - Education and
training for capacity building
Recommendation 13 (CIMO-Xl) - Intercomparisons of instruments

(3) That the contents of all relevant resolutions and
recommendations confirmed by the Executive
Council should be, as far as possible, be included in
the Guide to Meteorological Instruments and Methods
of Observation and, when this is rea1ized, they
should become obsolete:

RECOMMENDATIONS ADOPTED BY THE SESSION

RECOMMENBATION 1 (CIMO-XII)
POSSIBLE CONFLICTS WITH EXTERNAL STANDARDIZATION ORGANIZATIONS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) Recommendation 3 (CIMO-XI) - Participation in
the Work of the International Organization for
Standardization (ISO),
(2) That WMO is developing standards in the form of
recommendations for application by Members,
CONSIDERING:

(1) Members' active participation in ISO which must
continue,
(2) That international organIzations outside WMO,
such as ISO and regional organizations for standardization, such as the European Committee for
Standardization (CEN), are increasingly dealing
with matters related to the measurement of meteorological variables,

(3) That the application of such adopted international and
regional standards are normally obligatory for Members
of such multinational bodies and any conflicting national
standards (such as measurement of meteorological variables recommended by WMO) must be withdrawn,
URGES Members to:
(1) Take into account these activities to avoid any conflicts with WMO recommendations by asking their
national standard bodies to provide information on
relevant activities for developing standards;
(2) Actively participate in the work of the standard bodies concerned to prevent duplication of work and
diverging results from WMO's recommendations;
(3) Publicize the work of WMO in the area of meteorological standards and the existence of the Guide to

Meteorological Instruments and Methods of Observation
as a basic reference for meteorological measurements.

RECOMMENDATION 2 (elMO-XII)
COMPUTATIONAL FORMULAE AND ALGORITHMS FOR USE IN AUTOMATED
OBSERVING SYSTEMS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING Recommendation 5 (CIMO-XI) - Algorithms
for Automatic Weather Stations and Recommendation 7
(CIMO-XI) - Instrument Development,
CONSIDERING:

(1) The increasing use of Automatic Weather Stations
(AWSs) and Advanced Observing Systems (AOSs) by
Members,
(2) The need for the further development of even the
most advanced systems currently available,
(3) The need to further develop or refine computational and reduction formulae for some variables,
(4) The needs of different data users for homogeneous datasets as expressed by other Technical
Commissions,
(5) The difficulties encountered by users in introducing AOS,
(6) A growing trend amongst manufacturers of meteorological equipment and Members to protect their
intellectual property rights in respect to their own
algorithm and AOS developments,

(7) The need for gUidance for instrument and system
deSigners,
RECOMMENDS:

(1) That Members should introduce into service only
those systems which are sufficiently well documented so as to provide adequate knowledge and
understanding of their capabilities, characteristics
and any algorithms used;
(2) That Members should retain or develop sufficient
technical expertise to enable them to specify system
requirements and to assess the appropriateness of
the capabilities and characteristics of such systems
and the algorithms used in them;
Members to publish and make available to WMO
any algorithms used in their systems to derive meteorological variables, which may be suitable for
recommendation by WMO as standard algorithms;
ENCOURAGES Members to:
(1) Ensure that instrument and system designers work
closely with relevant users to understand fully user
requirements and concerns;
URGES
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(2) Ensure instrument and system designers publish
and disseminate, for widespread use, descriptions of
the data processing algorithms utilized in their systemsj
(3) Thoroughly test and evaluate new algorithms and

systems being introduced, and disseminate the test

results in the form of performance characteristics to
users of the observationsj
(4) Evaluate thoroughly; through field testing, the relationship of new algorithms and systems to previous methods,
and establish transfer functions for use in providing data
continuity, and disseminate these data to users.

RECOMMENDATION 3 (CIMO-XII)

INTRODUCTION OF NEW METEOROLOGICAL INSTRUMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING the introduction of new meteorological instrumentation, especially of Automatic Weather Stations
(AWSs)j
CONSIDERING:

(1) The effects of new technology on climatology

measurements, ,
(2) The possibility of inhomogeneity of time series

when AWS are introduced,
(3) The differences in location (e.g. in siting and expo-

sure) of old instrumentation and the location of the
new AWS instrumentation,

URGES

Members to:

(1) Ensure overlapping periods of comparable/overlap-

ping measurements between conventional and new
automated instrumentationj
(2) Ensure proper documentation is available on differences between the old and the new site as well as on
instrumentation changes (Metadata)j
(3) Consider the specific requirements of national' climatological services and the recommendations of
the WMO Commission for Climatology (CCI), as
appropriate, to ensure effects of AWS implementation on climatology are well-recognized and
understood.

REC01\1MENDATION 4 (CIMO-XII)

REQIDREMENTS, EVALUATION AND VALIDATION OF NEW AUTOMATED SYSTEMS
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,

(1) Redefine requirements, specifically addressing the
variables reported by AWSsj

NOTING:

Assist in determination of standard reqUirements
.for AWSsj
(3) Support development of reporting methods to
accommodate both traditional and automated sys-

(1) The increased use of automated systems for obser-

vation of meteorological variables,
(2) Recommendation 3 (CIMO-XII) - Introduction of
new meteorological instruments,
(3) The need for making meteorological observations
more reliable and cost-effective,
CONSIDERING:

(1) That there are significant differences between manual and automated observations,
(2) That there are many difficulties in implementing
and operating AWSs and gaining user acceptance,
(3) That automation improves quality and consistency
of observations in some areas and provides more
frequent observations,
(4) The urgent need for adequate training and education of operators and users,
(5) The reluctance by some users, such as the aeronautical communities, to accept full automation,
(6) The difficulties experienced by Member countries
in gaining acceptance of automation of visual elements as implemented with AWSs,
INVITES other Technical Commissions (especially CAeM
and CBS) to:

(2)

temsj

Members to:
(1) Fully explore user requirements and engage users in
system design of AWSsj
(2) Engage users in validation and evaluation of the
new automated systemsj
(3) Engage manufacturers in the system assessment
and need for improvements in performancej
(4) Develop detailed guides and documentation on the
system to support all usersj
(5) Develop adequate programmes for maintenance
and calibration support of the AWSsj
(6) Consult and cooperate with users, such as aeronautical bodies, in particular throughout the process
from AWS design to implementation to operational
URGES

usej

(7) Develop and apply reporting methods for national
use to accommodate both observations generated
by traditional and automated systems.

RECOMMENDATIONS 5, 6
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RECOMMENDATION 5 (CIMO-XII)
AUTOMATIC WEATHER STATION (AWS) REPORTING CODE
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) The increasing use of automatic weather observing

equipment to report meteorological and other variables,
(2) The capability of obtaining new types of observations and significantly more data from automated
observing equipment,
(3) That the present wawa 4680 code used for AWS
reports has significant shortcomings,
CONSIDERING:

Requirements for data which existing WMO reporting codes are unable to accommodate,
(2) The capability of automated observing systems to
report data which human observers cannot provide,
(3) The importance of data homogeneity and compatibility on a global baSis,
(4) The continuous need to provide well-defined
requirements for AWS to manufacturers,
INVITES the Commission for Basic Systems:
To consider and implement the recommendations of the
expert meeting on automation of visual and subjective
observations including specifically:
(1)

(1) Proposals for observation sampling intervals;
Changes to the tlpresent weather" encoding to
eliminate inconsistencies and to better reflect the
capabilities of AWS;
(3) The use of BUFR, eREX or other suitable codes for
AWS data reporting;
(4) The use of water equivalent in mm/h as a means
of expressing the intensity of all types of
precipitation rather than the so far subjectively
determined terms of tllight", tlmoderate", tlheavy",
and tlviolent" which are not quantitatively determined because of significant regional climate
deviations;
(2)

Members to:
Improve the definition of their reqUirements for visual
and subjective observations, in particular with respect
to:
(1) areas of application for which data are no longer
reqUired;
(2) areas of application for which different or new data
are needed;
(3) Prioritize the requirements for data to be provided
by AWSs.
URGES

RECOMMENDATION 6 (CIMO-XII)
MEASUREMENT PROCEDURES, A SECONDARY REFERENCE STANDARD
FOR SOLID PRECIPITATION MEASUREMENTS, AND THE ADJUSTMENT
OF SOLID PRECIPITATION GAUGE DATA
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
NOTING:

(1) The report of the Chairman of the International
Organizing Committee for the WMO Solid Precipitation Measurement Intercomparison,
(2) The WMO Solid Precipitation Measurement
Intercomparison - Final Report, published in the
Instruments and Observing Methods Report No. 67,
CONSIDERING:

(1) The need for a practical reference standard for the
measurement of solid precipitation,
(2) The results of the WMO Solid Precipitation
Measurement Intercomparison,
(3) The need to examine further issues related to precipitation in very cold regions, high wind conditions,

blowing snow, the recording of trace precipitation,
and automatic recording gauges,
RECOMMENDS that Members:
(1) Apply the Double Fence Intercomparison Reference
(DFIR) as a secondary reference for the measurement of solid precipitation*;
(2) Consider implementation of the appropriate
methods presented in the Report No. 67
(WMO/TD-No. 872) of the WMO Solid Precipitation
Measurement Intercomparison to adjust solid
precipitation measurements and archived precipitation data;
(3) Keep separate archives of original and adjusted
data.
* As defined in the WMO Instruments and Observing Methods
Report No. 67 (WMO/TD-No. 872) 1988.
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RECOMMENDATION 7 (CIMO-XII)

REVISION OF THE RESOLUTIONS OF THE EXECUTIVE COUNCIL BASED ON
PREVIOUS RECOMMENDATIONS OF THE COMMISSION FOR INSTRUMENTS
AND METHODS OF OBSERVATION
THE COMMISSION FOR INSTRUMENTS AND METHODS
OF OBSERVATION,
with satisfaction the actions taken by the
Executive Council on the previous recommendations of
the Commission for Instruments and Methods of
Observation,
CONSIDERING one of the previous Executive Council
Resolutions as still valid,
NOTING

RECOMMENDS:

(1) That Resolution 8 (EC-XXV) - International interim reference instruments for the measurement of
evaporation and Resolution 4 (EC-XLVI) - Report
of the eleventh session of the Commission for
Instruments and Methods of Observation should
not be kept in force;
(2) That Resolution 13 (EC-XXXIV) - Development
and comparison of radiometers, be kept in force.

ANNEXES

ANNEX I
Annex to paragraph 4.3.6 of the general summary

INSTRUMENT CATALOGUE
The Commission agreed that the content and format of the Instrument Catalogue should be based on the example
as follows:
Questionnaire to manufacturers of meteorological instruments and observing systems

Please provide the following information where applicable:
Name of Manufacturer:
..................................................................
Address:[street or P.O. Box] ..................................................................
{city, state]
....... ' ...........................................................
[postcode]
..................................................................
[country]
..................................................................
Telephone:
+ ~ ............ '............... , ........................... -.........
Fax:
+ ................................................... , .............
Telex:
E-mail:
..................................................................
Internet URL:
http:// .............................................................

.
.
.
.
.
.

.
.
.

If you are manufacturing instruments or observing systems for measurements in one or more of the follOWing variables, please
tick the appropriate boxes:
Iteml

1.2
I.3

1.4
LS
1.6
1.7
1.8
1.9
LlO
1.11
Ll2
Ll3
Ll4
LlS
Ll6
ILl
11.2
II.S
II.6
11.7
II.B
11.9
ILlO
IILl
IIL2

Variable/system

V

Name/type of instrument or
sensor

Temperature
Pressure
Humidity
Surface wind
Precipitation
Radiation
Sunshine duration
Visibility
Evaporation
Soil moisture
Upper air pressure, temperature, humidity
Upper wind
Present and past weather and state of the ground
Clouds
Ozone
Automatic weather stations
Aeronautical meteorological stations
Profiling techniques (for the boundary layer and troposphere)
Rocket measurements (in the stratosphere and mesosphere)
Locating the sources of atmospherics
Satellite observations
Radar measurements
Balloon techniques
Data acquisition techniques
Quality control and calibration

Place: ...................... ..... .............
Date: ...................................
Signature: ............................................ .
1 The numbering applied is in conformity with the parts and chapters of the sixth edition of the Guide to Meteorological Instruments
and Methods of Observation (WMO-No. 8).
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WMO Instrument Catalogue Information Sheet
-ExampleWMO Instruments Catalogue Variable:
Information Sheet2
Instrument:

Manufacturer:
Type:

f - Example only
Catalogue No.:
Updated:

2.7
2.8
2.9

Radiation
Light bulb
Bulbs Inc., xxx
FRT/1997

t

Experiences and other information

x.y.z
... 1998

3.
4.

General information
1.

2.

2

3

Interface and output details: ............................ ..
Power reqUirements: .......................................... .
Quantitative information on operating
environment (such as: temperature, humidity,
wind conditions or whether suitable to work
under severe weather conditions, e.g. icing,
sand storm, air pollution): ................................ ..

Principle of operation3 (e.g. Platinum resistance
thermometer): ............................................................. .
Main technical characteristics .................................... .
2.1 Application: ...................................................... ..
2.2 Measuring range: .............................................. ..
2.3 Uncertainty: ....................................................... .
2.4 Time constant: ................... :.............................. ..
2.5 Averaging time: .................................................. .
2.6 Reliability ............................................................ .
2.6.1 Mean time between failures: .................. ..
2.6.2 Calibration and maintenance interval: .. .

S.

6.
7.

The World Meteorological Organization (WMO) does not accept
responsibility for the information contained in this sheet.
See Guide to Meteorological Instruments and Methods of Observation.

Intercomparisons and tests performed: ...................... .
Costs ............................................................................ .
4.1 recommended price: .......................................... .
4.2 annual operating costs: ...................................... .
Name, address, etc. of the manufacturer: .................. ..
Tel.: ........................................................................... .
Fax.: .......................................................................... ..
Telex: .......................................................................... ..
E-mail: ........................................................ :................ .
URL (Internet server): http:// ...................................... .
References, patents and registered marks
information: ............................................................... ..
ISO, ASTM, lEC, CEN, DIN-information on standard
references: ................................................................... .

<dealer info>

ANNExn
Annex to paragraph 5.1.8 of the general summary

GUIDELINES FOR ORGANIZING RADIOSONDE INTERCOMPARISONS AND FOR THE
ESTABLISHMENT OF TEST SITES
PART I - GUIDELINES FOR ORGANIZING RADIOSONDE INTERCOMPARISONS

1.
Introduction
1.1
These guidelines assume that procedures that
may be established by various test facilities are consistent with procedures established by other national and
international organizations. They also assume that an
Organizing Committee (Oe) will be formed of participants (Members) interested in comparing radiosondes
and that at least one non-partiCipant will be included
with ability to provide guidance for conducting the
intercomparison. The involvement of an independent
non-partiCipant is important in order to avoid bias during the planning of the intercomparison. Consideration
must also be given to whether radiosonde manufacturers' personnel should actively participate or whether
independent operational personnel of the host should
prepare and fly such radiosondes.

1.2
All intercomparisons differ from each other to
some extent, therefore, these guidelines are to be construed only as a generalized checklist of tasks needing to
be accomplished. Modifications should be made by the
OC, as reqUired, but the validity of the results and scientific evaluation should not be compromised.
1.3
Final reports of previous intercomparisons and
organizational meeting reports of other OCs may serve
as an example of the methods that can be adopted for
the intercomparison. These previous reports should be
maintained and made available by the Secretariat.
2.
Objectives of intercomparisons
2.1
The intercomparison objectives must be clear,
must list what is expected from the intercomparisons
and identify how results will be disseminated. The OC is
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tasked to examine the achievements to be expected from
the radiosonde intercomparison and to identify and
anticipate any potential problem. The OC's role is to
provide guidance, but it must also prepare dear and
detailed statements of the main objectives and agree on
the criteria to be used in evaluating the results. The OC
should also determine how best to guarantee the success
of the intercomparison by drawing on background
knowledge and accumulated experience from previous
intercomparisons.

5.

Responsibilities

5.1

Participants

5.1.1 The participants shall be responsible for the
transportation of their own equipment and costs associated with this transportation.
5.1.2 The participants should install and remove their
own eqUipment with the cognizance of the PL. The host
facility shall assist with unpacking and packing, as
appropriate.
5.1.3 The participants shall provide all necessary
accessories, mounting hardware for ground eqUipment,
signal and power cables, spare parts and expendables
unique to their system. The partiCipants shall
have available (in the event assistance from the
host facility becomes necessary) detailed instructions
and manuals needed for equipment installation, operation, maintenance and, if applicable,
calibration.

3.
Place, date and duration of intercomparison
3.1
The host facility should provide to the OC and to
the participants a description of the proposed intercomparison site and facilities (locations, etc.), environmental
and climatological conditions, and site topography. The
host facility should also name a Project Leader (PL) or
Project Manager who will be responsible for the day-today operation and act as the facility point of contact.
3.2
The OC should visit the proposed site to determine the suitability of its facilities and to propose
changes, as necessary. After the OC agrees that the site
and facilities are adequate, a site and environmental
description should be prepared by the PL for distribution
to the participants. The PL, who is familiar with his facility's schedule, must decide the date for the start of the
intercomparison, as well as its duration. A copy of this
schedule shall be delivered to the Oc.
3.3
In addition to the starting date of the intercomparisons, the PL should propose a date when his facility
will be available for the installation of the participant's
equipment and arrange for connections to the data
acquisition system. Time should be allowed for all of the
participants to check and test equipment prior to starting the intercomparison and to allow additional time to
familiarize the operators with the procedures of the host
facility.

5.2.1 The host facility should assist participants in the
unpacking and installation of equipment as necessary,
and provide storage capability to house expendables,
spare parts, manuals, etc.
5.2.2 The host facility should provide auxiliary eqUipment as necessary, if available.
5.2.3 The host facility should assist the participants
with connections to the host facility's data acquisition
equipment, as necessary.
5.2.4 The host shall insure that all legal obligations
relating to upper-air measurements (e.g., the host country's aviation regulations, frequency utilization, etc.) are
properly met.
5.2.5 The host facility may provide information on
accommodations, local transportation, daily logistics
support, etc., but is not obligated to subsidize costs associated with personnel accommodations.

4.
Participation
4.1
As required, the PL and/or OC should invite,
through the Secretary-General of WMO, participation of
Members. However, once participants are identified, the
PL should handle all further contacts.
4.2
The PL should draft a detailed questionnaire to
be sent by the Secretary-General to each participant in
order to obtain information on each instrument type
proposed to be intercompared. Participants are expected
to provide information on their space, communication,
unique hardware hookup requirements, and software
characteristics. They also should provide adequate documentation describing their ground and balloon-borne
instrumentation.
4.3
It is important that participants provide information about their radiosonde calibration procedures
against recognized standards. Although it is expected
that operational radiosondes will be intercompared, this
may not always be the casej new or research-type
radiosondes may be considered for participation with
the agreement of all of the participants, the PL, and
the Oc.

6.
Rules during the intercomparison
6.1
The PL shall exercise control of all tests. He will
keep a record of each balloon launch, together with all
the relevant information on the radiosondes used in the
flight and the weather conditions.
6.2
Changes in equipment or software will be permitted with the cognizance and concurrence of the PL.
Notification to the other participants is necessary. The
PL shall maintain a log containing a record of all the
equipment participating in the comparison and any
changes that occur.
6.3
Minor repairs (e.g., fuse replacement, etc.) not
affecting instrumentation performance are allowed. The
PL should be made aware of these minor repairs and also
submit the information to the record log.
6.4
Calibration checks and eqUipment servicing
by participants reqUiring a specialist or specific
equipment will be permitted after notification to
the PL.
6.5
Any problem that compromises the intercom parison results or the performance of any equipment shall
be addressed by the PL.

5.2

Host facility
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7.
Data acquisition
7.1
The OC should agree on appropriate data acquisition procedures such as measurement frequency,
sampling intervals, data averaging, data reduction (this
may be limited to individual participant's capability),
data formats, real-time quality control, post-analysis
quality control, data reports, etc.
7.2
All data acquisition hardware and software provided by the host facility should be well tested before
commencement of the intercomparison.
7.3
The time delay between observation and delivery
of data to the PL shall be established by the PL and
agreed on by the participants. One hour after the end of
the observation (balloon burst) should be considered to
be adequate.
7.4
The responsibility for checking data prior to
analysis, the quality control steps to follow, and delivery
of the final data rests with the PL.
7.5
Data storage media shall be the PL's decision after
taking into consideration the capability of the host facility, but the media used to return final test data to
participants may vary in accordance with each of the
participant's computer ability. The PL should be cognizant of these requirements.
7.6
The PL has responsibility for providing final data
to all participants and, therefore, the host facility must
be able to receive all individual data files from each participant.
8.
8.1

Data processing and analysis
Data analysis

8.1.1 A framework for data analysis should be encouraged and decided upon even prior to beginning the
actual intercomparison. This framework should be
included as part of the experimental plan.
8.1.2 There must be agreement among the participants
as to methods of data conversion, calibration and correction algorithms, terms and abbreviations, constants,
and a comprehensive description of proposed statistical
analysis methods.
8.1.3 The OC should- verify the appropriateness of the
analysis procedures selected.
8.1.4 The results of the intercomparisons should be
reviewed by the OC, who should consider the contents
and recommendations given in the final report.
8.2

Data processing and database availability

8.2.1 All essential meteorological and environmental
data shall be stored in a database for further use and
analysis by the partiCipants. The PL shall exercise control of these data.
8.2.2 After completion of the intercomparison, the PL
shall provide a complete set of all of the participants'
data to each participant.
9.
Final report of the intercomparison
9.1
The PL shall prepare the draft final report which
shall be submitted to the OC and to the participating
members for their comments and amendments. A time
limit for reply should be specified.

9.2
Comments and amendments should be returned
to the PL with copies also going to the Oc.
9.3
When the amended draft final report is ready, it
should be submitted to the OC, who may wish to meet
for discussions, if necessary, or who may agree to the
final document.
9.4
After the OC approves the final document for
publication, it should then be sent to the Secretariat for
publication and distribution by WMO.
10.
Final comments
10.1 The OC may agree that intermediate results may
be presented only by the PL, and that participants may
present limited data at technical conferences, except
that their own test data may be used without limitation.
Once the WMO Secretariat has scheduled the final
report for publication, the WMO shall make the data
available to all Members who request them. The
Members are then free to analyse the data and present
the results at meetings and in publications.

Part II - GUIDELINES FOR THE ESTABLISHMENT
OF TEST SITES
1.
Introduction
1.1
In order to support the long-term stability of the
global upper-air observing system, it is essential to retain
the capability of performing quantitative radiosonde
comparisons. Current and new operational radiosonde
systems must be checked against references during flight
on a regular basis. Members must ensure that a minimum number of test sites with the necessary
infrastructure for performing radiosonde comparison
tests are retained.
1.2
Experience with the series of WMO Radiosonde
Intercomparisons since 1984 has shown that iUs
necessary to have a range of sites in order to compare
the radiosondes over a variety of flight conditions.
1.3
Relative humidity sensor performance is
particularly dependent on the conditions during a
test, e.g. the amount of cloud and rain encountered
during ascents, or whether surface humidity is high or
low.
1.4
Daytime temperature errors depend on the solar
albedo, and hence the surface albedo and cloud cover.
Thus, temperature errors found at coastal sites may differ significantly from continental sites. Infrared errors
on temperature sensors will not only depend on surface
conditions, and cloud distribution, but also on atmospheric temperature. Thus, infrared temperature errors in
the tropics (for instance near the tropopause) will be
quite different from those at mid-latitudes.
1.5
The errors of many upper-Wind observing systems depend on the distance the balloon travels from
the launch site (and also the elevation of the balloon
from the launch site). Thus, comparison tests must cover
situations with weak upper winds and also strong upper
winds.
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2.

Facilities required at locations
2.1
Locations suitable for testing should have enough
buildings/office space to provide work areas
to support the operations of at least four different
systems.
2.2
The site should have good quality surface measurements of temperature, relative humidity, pressure
and wind, measured near the radiosonde launch sites.
Additional reference quality measurements of temperature pressure and relative humidity would be beneficial.
2.3
The test site should have a method of providing
absolute measurements of geopotential height during
test flights (either using a tracking radar or a Global
Positioning System (GPS) radiosonde capable of producing accurate heights).
2.4
Supplementary observing systems, such as laser
ceilometers, aerosol lidars, relative humidity lidars,
ground-based radiometers and interferometers, may also
prove useful.
2.5
The site must be cleared by the national air traffic control authorities for launching larger balloons

(3 000 g) with payloads of up to 5 kg. Balloon sheds
must be able to cope with launching these large balloons.
3.

Suggested geographical locations

3.1
In order to facilitate testing by the main manufacturers, it is suggested that test sites should be retained
or established in mid-latitudes in North America, Europe
and Asia. Ideally, each of these regions would have a
minimum of two sites, one representing coastal (marine)
conditions, and another representing conditions in a
mid-continent location.
3.2
In addition, it is suggested that a minimum of
two test locations should be identified in tropical locations, particularly for tests of relative humidity sensors,
3.3
If the main test sites noted above do not provide
adequate samples of extreme conditions for relative
humidity sensors (e.g. very dry low-level conditions), it
may be necessary to identify further test sites in an arid
area, or where surface temperatures are very cold (less
than -30°C in winter).

ANNEX III
Annex to paragraph 9.4 of the general summary

PROVISIONAL PROGRAMME OF WMO INTERNATIONAL COMPARISONS AND
EVALUATIONS OF METEOROLOGICAL INSTRUMENTS (1998-2002)
Number

Title of proposed WM 0 intercomparisons

1

Ninth International Pyrheliometer Comparison (IPC-IX)

2

Regional Pyrheliometer Comparisons (RPCs) 1

3

Regional/National Thermometer Screen/Shielding
Intercomparisons
(As required)

4

International Hygrometer Intercomparison

5

International Long-wave Radiometers and Sunphotometer
-I ntercomparison
(Tentative)

6

International/National Radiosonde Intercomparisons

7

Testing and Evaluation of GPS Radiosonde Systems

8

International Intercomparison of UV Radiation Instruments
(preferably in conjunction with an ozonesonde comparison)

Year(s)

2000
2000...:2002
ongoing

Site(s)
WRC, Switzerland
Either in conjunction with
IPC-IX or at RPCs concerned
In various climatic regions

In various climatic regions

(Tentative)

Preferably in tropical regions

(Tentative)
(Tentative)

(Tentative)
9

International Rainfall Intensity Measurement Intercomparison2

In various climatic regions

(Tentative)
10

Intercomparison designed to establish precipitation correction
pro.cedures for the speCial conditions encountered in the polar
regIOns
(Tentative)

11

National/Regional Evaporation Pan Intercomparisons

1
2

In polar regions

ongoing

(As required)
Contained in the programmes of the Regional Associations concerned.
Depending on the recommendations of an expert meeting to be organized on this issue.

In various climatic regions

44

ABRIDGED FINAL REPORT OF 1HE TWELFTH SESSION OF 1HE COMMISSION FOR INSJRUMENTS AND ME1HODS OF OBSERVATION

ANNEX IV
Annex to paragraph 12.2 of the general summary

FIFTH WMO LONG· TERM PLAN
Programme 1.6 -.Instruments and Methods of
Observation (IMOP)

Purpose and scope

6.1.32 The purpose of the Instruments and Methods of
Observation Programme (IMOP) is to coordinate, standardize and advance technology, systems and methods
for observing meteorological and related environmental
variables to ensure the required availability and high
quality of the relevant systems and techniques which are
fundamental for all WMO Programmes. The programme
ensures publication of technical regulations and guid~
ance material on observing practices and methods and
performance characteristics of instruments.
6.1.33 IMOP supports implementation and operation
of all types of observational systems through coordinated calibratiqns and intercomparisons, and development
of . quality-control standards and procedures. It also
develops guidelines and proposals for supporting activities in capacity building in that specific area and
arranges and supports training programmes for instru"
ment experts and technicians.
Main long-term objectives

6.1.34 . The main long-term objectives of IMOP are:
Improvements in the quality of observations and
measurements of meteorological and related enviwnlnental variables through coordinating and
promoting the use of modern methods and technology to meet the requirements of operational
applications and research;
(b) Promoting the effective and economic use of
observing technology/systems through training
and technology- transfer for coping with specific
needs of developing countries.

(c)

(d)

(e)

(1)

(g)

(a)

(h)

Implementation for the period 2000-2003

6.1.35 Implementation components will include:
The development of methodologies and reference
instruments to ensure the global availability of
observations of high quality;
(b) Reviewing and developing guidance material and
recommendations for instrument performance,
(a)

(i)

observing methodologYi data· processing algorithms, calibration, installation, maintenance and
quality assurance;
Planning, coordinating and conducting instrument
intercomparisons, calibrations and other trials in
accordance with standardized procedures, and publishing the results for use by Members and
manufacturers;
Monitoring and promoting calibration and validation activities of surface- and space-based remote
sensing techniques;
Promotion of Members' participation in relevant
activities of the International Organization for
Standardization (ISO) and of other international
organizations to ensure consistency in the relevant
standardizations of ISO and those of WMO;
Development and periodic distribution of information on new/improved observing and data
acquisition technologies, as regards their technical
and quality specifications and related economic
considerations to satisfy the needs of both developed and developing countries;
Promotion of research and development of new or
improved solutions in the field of measuring
technology through interaction between Members'
experts and instrument manufacturers and other
appropriate organizations. This will also include
development of instrumentation that is more
efficient in the use of radio-frequency bandwidths
and more cost-effective with respect to investment,
maintenance and/or operation;
Building capacity in developing countries in the
field of instrumentation and methods of observation will be addressed through training events at
regional or subregional level and technology transfer activities centred on the most pressing
instrumentation pro1::Jlems;
Development of guidance material for assisting
Members in selecting the most cost-effective and
economic use of observational technology, and
conducting studies on identification of the specific
regional needs and priorities with essential involvement of the RICs.
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Member

Name

Capacity

Chun Woo Lee

Principal delegate

Tunisia

S. Ali
S. Branin

Principal delegate
Alternate

Rep. of Yemen A. Al Sirri
Principal delegate
H. Anwer Mohamed Delegate

Turkey

R. Saritas

Principal delegate

United Arab
Emirates

H. Salem Al Akbari
1. A. AI-Rahman

Principal delegate
Delegate

Rep. of Korea

Romania

1. Barca

Principal delegate

Russian
Federation

V. N. Diadiuchenko Principal delegate
A.1. Gusev
Alternate
A. Ivanov
Delegate

Senegal

M. Diop

Principal delegate

Slovakia

B. Gajar

Principal delegate

Slovenia

S. Zlebir

Principal delegate

Spain

V. Cerrajeria
C. Belandia

Principal delegate
Delegate

Swaziland

S. P. Gumede

Principal delegate

Sweden

T. Hovberg

Principal delegate

Switzerland

B. Hoegger

Principal delegate

Syrian Arab
Republic

M. M. Sakkal
A. Mourhej
A. Atki

Principal delegate
Delegate
Delegate

Thailand

V. Chandraramya

Principal delegate

Member

Name

Capacity

Karmestaji
H. Sultan Al Reyami Delegate
A. M. Al Shamsi
Delegate
United
Kingdom

R. ]. Shearman
D. W.]ones
]. Nash

Principal delegate
Delegate
Delegate

United States
of America

R. D. Thomas
F.]. Schmidlin
K. L. Rancourt

Principal delegate
Alternate
Advisor

VietNam

Tran Van Sap

Principal delegate

C. Invited Expert
B. Sevruk

D. Representatives of international organizations

The Former
Yugoslav
Republic of
Macedonia.

S. A. Monevska (Ms) Principal delegate
V. Pavlovska (Ms)
Delegate
B. Popovski
Delegate

Agency for Air Safety in Mrica
and Madagascar (ASECNA)

]. P. Makosso

League of Arab States

M. Diouri
M. L. Selassi
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Wind profilers
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