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GENERAL SUMMARY OF THE WORK OF THE SESSION
1.

OPENING OF THE SESSION (agenda item 1)
1.1
The tenth session of the Commission for
Aeronautical Meteorology (CAeM) was held in
the Geneva International Conference Centre (CICG)
from 10 to 21 October 1994. The session was opened at
10 a.m. on 10 October 1994 by the president of the
Commission, Mr C. H. Sprinkle (United States).
1.2
The Secretary-General of WMO, Professor
G. O. P. Obasi, welcomed the participants to Geneva. He
extended a special welcome to participants from new
Members of the World Meteorological Organization
(WMO) which were being represented for the first time at
a session of the Commission. He felt sure that they
would make valuable contributions to the work of the
Commission and that they would benefit substantially
from their participation.
1.3
Professor Obasi pointed out the significant
progress made by the Commission during its intersessional period in addressing issues related to
aeronautical meteorology and recorded his own personal
appreciation and that of WMO to the president,
Mr C. H. Sprinkle (USA) and the vice-president,
Dr N. D. Gordon (New Zealand), for their effective
and forward-looking leadership. He complimented
Mr Sprinkle for his in-depth report on the Commission's
work, which had been submitted to the forty-sixth session
of the Executive Council and which had been much
appreciated. Finally Professor Obasi thanked the chairpersons and members of the Commission's working groups,
the rapporteurs and all other experts who had contributed
so effectively to the work of the Commission in its intersessional period.
1.4
Professor Obasi pointed out that the main objective of the Aeronautical Meteorology Programme was to
provide meteorological support to meet the requirements
for safe, economic and efficient air navigation. In order to
achieve this objective, WMO fostered cooperation with the
operators of airlines, the civil aviation authorities and the
Meteorological Services. He recalled that the International
Meteorological Organization (IMO), the predecessor of
WMO, had established as far back as 1919 the International Commission for Aeronautical Meteorology to
provide guidance and necessary coordination with regard
to international aeronautical meteorology. This was soon
after commercial air transportation came into being. Since
that time, fruitful collaboration had been developed
between the International Air Transport Association (lATA)
and the predecessor of the International Civil Aviation
Organization (lCAO), namely the International Commission for Aeronautical Navigation (lCAN), and WMO.
I.S
The Secretary-General noted that since the first
meeting of the Commission in 1954, the Commission
had normally met in conjoint session with ICAO

constituent bodies and this was only the third time that
the Commission had met in a separate session since its
inception.
1.6
Professor Obasi noted that since the previous
session of the Commission In 1990 several major events
had taken place, which had important implications for
the Commission. The first was the adoption, by Eleventh
Congress in 1991, of the Third WMO Long-term Plan,
and, in particular, the detailed plan related to the
Aeronautical Meteorology Programme, which had formed
the basis of the Commission's work during the intersessional period. The second was the United Nations
Conference on Environment and Development (UNCED)
held in Rio de Janeiro in 1992. Its conclusions and recommendations embodied in its Agenda 21 presented major
challenges to WMO. The Secretary-General was pleased to
note that the Advisory Working Group had decided to
give due attention to the meteorological aspects of the
impact of aviation on the environment by proposing to
incorporate this issue in the terms of reference of the
Commission. That proposal showed the commitment of
the Commission not only in tackling the traditional areas
of concern to international civil aviation but also in
responding to the evolving concerns for the environment.
1.7
During the inter-sessional period, the
Aeronautical Meteorology Programme had undergone
major developments. One of these developments was the
World Area Forecast System (WAFS). Professor Obasi
recalled that the WAFS had been formally agreed
upon in 1982 at the conjoint session of the ICAO
Communications/Meteorology (COM/MET) Divisional
Meeting and the seventh session of the WMO
Commission for Aeronautical Meteorology, The objective
of the WAFS was to provide high quality global upper
wind and temperature data as well as significant weather
forecasts to be used in pre-flight operational planning
and associated flight documentation. The availability of
such high quality wind forecasts for commercial aviation
was feIt by the Secretary-General to be extremely important; without wind information, aircraft on long oceanic
flights would have to carry large amounts of extra fuel, at
the expense of payload, which would make the operating
costs almost prohibitive.
1.8
According to Professor Obasi, the aeronautical
meteorological community was standing on the
threshold of an eXCiting new epoch with the advent of
satellite broadcast dissemination systems for products
from the WAFS. The United States would start broadcasting to North, Central and South America in the winter of
1994 and to eastern Asia and the Pacific approximately a
year later. The World Area Forecast Centre (WAFC)
London planned to start broadcasting by satellite in early
1995 to Europe, ASia, the Middle East and Africa. The
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implementation of the WAFS satellite broadcast would
not only allow more reliable and timely transmission of
traditional graphical aviation products but, for the first
time, would also provide ready access to the new gridded
data sets designed specifically for aviation applications.
1.9
One accomplishment during the last intersessional period, which Professor Obasi highlighted, was
the successful introduction of the new aeronautical meteorological codes on 1 July 1993. The previous codes had
been in operation for over a quarter of a century and it
was a measure of the thoroughness with which this had
been undertaken that the switch-over to the new codes
had taken place with virtually no problems reported. This
was a matter for some satisfaction as it was estimated that
more than half a million pilots and as many ground
personnel had to be familiar with these codes. The other
satisfying point for Professor Obasi was the universal
adoption of the new codes.
1.10
Professor Obasi noted with interest that the topic
of air reporting was to be debated. He noted the many
historical problems associated with manual air reporting
but said that there were encouraging signs that this might
be changing with the ability of modern aircraft to
produce and transmit automatically very accurate meteorological reports at very short time intervals. One of the
major current data problems, which would probably
continue until a cheap aiternative was found for the
radiosonde, was the lack of reliable and continuous upper
air soundings in many parts of the world, particularly in
areas such as Africa, South America and parts of Asia.
Automated air reports could fill this gap particularly if
humidity measurements were to be introduced.
1.11
Of the other items included in the agenda,
Professor Obasi said that those related to the economic
benefits of aeronautical meteorological services, the
commercialization aspects of meteorological services
including cost recovery, and training in the field of aeronautical meteorology, were very topical and he looked
forward with considerable interest to the recommendations and conclusions of the Commission on these
matters.
1.12
Professor Obasi said that, because of the
increasing need for the enhanced involvement of
developing countries in the scientific and technical work
of the Organization, the limited participation of
developing countries in sessions of technical
commissions was a matter of general concern. As the
Commission took decisions and made recommendations
that affected all Members of the Organization, it was
essential that as many Members as possible participated
in the process. He informed the session that this matter
had been taken up by the President of WMO and the
Secretary-General with the presidents of regional
associations and technical commissions during an
informal meeting held in conjunction with the last
session of the Executive Council. The Council had
supported the views expressed by the informal meeting
on the possible mechanisms proposed to coordinate
related activities of the constituent bodies and had
agreed that every opportunity should be taken and other

imaginative approaches explored. In particular, the
Council had called for the partiCipation, as far as
possible, of the chairpersons of the relevant regional
working groups or rapporteurs in the sessions of
appropriate technical commissions, and the possible
inclusion of appropriate regional representatives in the
advisory working groups of the technical commissions.
Professor Obasi urged the Commission to give particular
attention to this issue.
1.13
The Secretary-General said that he looked
forward to the recommendations of the Commission on
many of the important issues to be taken up under the
various agenda items and was confident that the
Commission's deliberations would be conducted in the
traditional spirit of cooperation and mutual understanding which had always been the hallmark of WMO
meetings. He concluded by wishing everyone an enjoyable stay in Geneva and a most successful and productive
session.
1.14
In his address, Mr Sprinkle welcomed the
Secretary-General and thanked him for taking time from
his busy schedule to address the Commission. Mr
Sprinkle further welcomed the participants and particularly the representatives of the user groups without
whose help many accomplishments since the last meeting of the Commission would not have been made. He
extended a warm welcome to new members of the
Commission and said that they would find the following
two weeks of the tenth session of the Commission both
challenging and rewarding.
1.15
Mr Sprinkle pointed out that the ninth session
of the Commission had set, as a high priority, specialized
training for aeronautical meteorological personnel. The
Commission had recognized the increasing need, particularly in developing countries, for specialized training in
aeronautical meteorology, both basic training and that
associated with advances in the application of advanced
technologies and techniques. Mr Sprinkle was pleased to
report that a total of 15 training events had been held
with complete WMO support, had been co-sponsored by
WMO or had been held with WMO providing the major
support at another organization's training event. He
congratulated the Secretariat and all those who had
contributed to this significant accomplishment.
1.16
The president also made special note of the
implementation of the new aeronautical codes and the
continued progress of the implementation of the ICAO
and WMO cooperative World Area Forecast System. He
said that this had been a most productive inter-sessional
period.
1.17
Mr Sprinkle looked forward to a productive
session of the Commission and its service to the
worldwide aeronautical community. He pointed out that
the Commission could not provide its services to the
users without the members giving freely of their time
and expertise. He then said that, in an attempt to
recognize a few who had contributed greatly to the
success of WMO through the Commission - resulting in
improved aeronautical services to the worldwide aviation
community - two colleagues and former members of
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the Commission had been selected, Mr J. Kastelein,
president of CAeM from 1982 to 1990, and Mr K. Pollard,
OBE, a previous chairman of the Working Grol!P on the
Provision of Meteorological Information Required Before
and During Flight (PROMET). The Secretary-General then
presented Messrs Kastelein and Pollard with certificates of
commendation.

1.18 There were 120 participants at the session. These
included delegates from 60 Members of WMO and
observers from five international organizations. A
complete list of participants is given in Appendix A to
this report.
1.19
On Tuesday, 18 October 1994, the SecretaryGeneral of the International Civil Aviation Organization,
Dr P. H. Rochat, addressed the Commission in plenary
session. In introducing Dr Rochat, the CAeM president
spoke of his great pleasure in welcoming Dr Rochat both
to WMO and to Geneva. He said that Dr Rochat was no
stranger to Geneva; from 1977 to 1985 he was
Administrative and Commercial Director of Geneva
Airport, from 1985 to 1989 he had served on the ICAO
Council, latterly as representative of Switzerland. He had
then returned to Geneva as Director of Marketing and
Environment at Geneva Airport until his appointment as
Secretary-General of ICAO in August 1991.
1.20
Mr Sprinkle highlighted the long and harmonious tradition of collaboration which WMO, and in
particular CAeM, had had with ICAO. He believed it was
particularly pleasing that Dr Rochat had found time in
what must be an exceptionally busy year to address the
Commission. The year 1994 was the fiftieth anniversary
of the signing of the Chicago Convention which led to
the founding of ICAO. Mr Sprinkle expressed both his
personal best wishes to ICAO as well as those of the Commission and WMO itself for attaining this milestone.
1.21
The president noted that meteorology and aviation had been inextricably entwined since the early days
of the twentieth century. The very first series of enginepowered flights by the Wright brothers in 1903 had ended
abruptly when a strong gust of wind overturned the
aircraft and damaged it. On that day, not only was the
viability of heavier than air flight demonstrated, but also
the importance of meteorological assistance to aviation.
1.22
In Mr Sprinkle's opinion, air transport played an
essential role in almost every area of social and economic
activity. He cited agriculture, protection of the environment, the health sector, the building trade, the oil
industry and many others which benefitted from aviation. The most important contribution of aviation to the
economy of every nation was the provision of an effective national and international transport system. Modern
transport aircraft exceeded the performance of their forerunners of 90 years ago by more than a million times.
Meteorological data, observed or forecast, were still, and
would continue to be, needed for all phases of flight
operation.
1.23
Mr Sprinkle stated that ICAO and WMO, and
their predecessors, had come a long way since the early
days ·of this century. He felt that the accord between the
two organizations over many years stood out as a shining
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example of what true inter-agency cooperation should
be. In welcoming Dr Rochat, he said that he was amongst
not only colleagues but friends, and with that in mind he
asked Dr Rochat to address the Commission.
1.24
Dr Rochat expressed both pleasure and honour
to have been asked to address the tenth session of the
Commission especially in the year which marked the
fiftieth anniversary of the signing of the Convention on
International Civil Aviation, the treaty that had established ICAO.
1.25
He said that this was a proud moment in history
for ICAO. The previous 50 years had seen tremendous
growth in civil aviation from transporting nine million
passengers in 1945, to well over one billion in 1994, and
with two billion being forecast by the end of the decade.
Advances in technology meant that today's aircraft
carried more passengers over greater distances in a much
safer way and in a much shorter time than the aircraft
available at the end of the Second World War.
1.26
Dr Rochat pointed out that ever since aviation
started at the beginning of the century, there had been
constant factors which could never be omitted from the
((aviation equationl1; one of the most important of these
constant factors had been the weather.
1.27
Aircraft operated in the atmosphere and were
subject to many constraints imposed by nature. Whether
these were en-route head winds necessitating the uplift of
additional fuel, low visibility or snow at aerodromes
restricting landing and take-off, or hazardous en-route
weather, aviation had to have the necessary meteorological information in order to conduct its operations safely,
efficiently and with regularity.
1.28
The Secretary-General of ICAO praised the
predecessors of WMO and ICAO who had foreseen
exactly that eventuality, and working arrangements had
been agreed upon between ICAO and WMO as early as
1953. These had only been amended in 1962 and since
then they had stood the test of time extremely well. The
arrangements themselves covered all aspects of aeronautical meteorology, but the basic theme throughout was
that ICAO was responsible for stating the aeronautical
requirements for meteorological service to aviation and
WMO was responsible for specifying the technical methods and practices recommended for use in providing the
required services.
1.29
Dr Rochat viewed the exemplary cooperation
between ICAO and WMO in the field of aeronautical
meteorology as a model of the kind of cooperation
between UN specialized organizations which was vital to
the United Nations. There was no wasteful overlap of
reSOUIces or expenditures on areas of common interest.
ICAO Contracting States and WMO Member States had
full confidence iii the fact that the international standards and recommended practices for meteorological
service to international air navigation were developed
jointly by ICAO and WMO and, therefore, automatically
reflected both the up-to-date requirements expressed by
the aviation community as well as the best means of
meeting these requirements which the meteorological
community could devise.
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1.30
The meteorological community, through WMO,
had never failed to respond to a requirement expressed
by ICAO. Examples of this over the past 40 years were
legion, and Dr Rochat cited some of the more important
instances.

1.31
He said that the deregulation of the United States
aviation industry in 1978 and the subsequent spread of
deregulation around the world had necessitated many
changes to the way airlines conducted their bUSiness.
Among other things, these changes had dictated
that meteorological information for en-route flight
planning increasingly had to be global, in a format appropriate for computerized flight planning and, in order to
be cost-effective, they should be received by States directly
from a meteorological centre which specialized in the
production of such information. To meet these new
requirements, the ICAO Communications/Meteorology
Divisional Meeting and the seventh session of the
Commission had met conjointly in Montreal In 1982 and
developed the World Area Forecast System.
1.32
Dr Rochat pointed out that over the previous 10
years, WAFS had been implemented in phases and the
point had been reached where global forecasts of upper
winds and temperatures produced by, and en-route
significant weather available in, the two World Area
Forecast Centres would be transmitted directly to States
in some two thirds of the world by satellite broadcast by
the end of 1994 or early in 1995. States in the final third
of the world would receive WAFS information from a
similar satellite broadcast in early 1996. In his opinion
this would ensure the availability of standardized, high
quality meteorological information for flight planning
throughout the world.
1.33
The Secretary-General of ICAO pointed out that
the rapid Increase in air traffic and the attendant airspace
and airport congestion in certain regions of the world
had become an increasing problem. Adverse weather
played a significant role in airport congestion by dislocating the already tightly controlled flow of aircraft through
key aerodromes especially under so-called hub and spoke
operations.
1.34
To assist in addressing this problem, in the
period 1989-1992, ICAO and WMO had conducted an
overall review of the aeronautical meteorological codes
for the provision of meteorological reports and forecasts
for aerodromes, and had developed a proposal to amend
the codes to meet better current aeronautical requirements for flight dispatch. This proposal had subsequently
been accepted by the conjoint ICAO Communications/
Meteorology/Operations Divisional Meeting and the
ninth session of the Commission, held in Montreal in
1990 and, following expeditious approval by the
Commission for Basic Systems, had become applicable in
July 1993.
1.35
Dr Rochat went on to cite other two examples
where States, through ICAO and WMO, had reacted to
what appeared at the time to be the sudden development
of a "new" meteorological problem. He referred, in
particular, to wind shear and volcanic ash in the
atmosphere following explosive volcanic eruptions.

Wind shear had been cited as a factor in a number of
tragic aircraft accidents in the 1970s and early 1980s and
since 1982, volcanic ash had caused a number of serious
aircraft incidents in which the aircraft engines had
flamed-out due to the ingestion of ash particles.
1.36
After much expenditure of resources by States
he was pleased to report that the wind shear problem
was gradually yielding to a solution, with the introduction of specialized flying techniques and procedures
into pilot training, and with the development of
airborne and ground-based wind shear detection
equipment.
1.37
In the case of volcanic ash, ICAO had developed, with the assistance of other international
organizations, including WMO, the International
Airways Volcano Watch to provide warnings to aircraft of
volcanic eruptions and volcanic ash "clouds" which
could affect air routes. The detection of volcanic ash in
the temperature relied on ground observers, aircraft
observations and satellite data, and forecasting the trajectory of the ash cloud required sophisticated computer
models. Dr Rochat said that ICAO was very appreciative
of the assistance by WMO in providing advice in the
development of the necessary international arrangements to establish an effective International Airways
Volcano Watch.
1.38
Dr Rochat said that ICAO had embarked on the
development of air navigation systems for the future.
These were called the ICAO Communications,
Navigation and Surveillance/ Air Traffic Management
Systems (CNS/ATM). These systems would require the
continued support of aeronautical meteorology, and he
felt sure that ICAO could count on the necessary advice,
assistance and cooperation from WMO that it had always
enjoyed in the past.
1.39
Dr Rochat said that 1994 was a proud year for
ICAO and he trusted that WMO would also share in this
pride, because during the past 50 years ICAO and WMO
had travelled the road together in full cooperation, He
understood that WMO would celebrate its own fiftieth
anniversary in the year 2000, and at that time he assured
the Commission that ICAO would be in the forefront of
UN sister organizations extending their congratulations
toWMO.
1.40
Dr Rochat concluded by wishing the tenth
session of the Commission aU success in its deliberations
and looked forward to the next conjoint meeting of the
Commission and the ICAO Meteorology Divisional
Meeting.
1.41
The Commission applauded Dr Rochat's remarks
and welcomed the positive note of cooperation between
WMO and ICAO which had been highlighted by
Dr Rochat.

2.

ORGANIZATION OF THE SESSION (agenda item 2)

2.1

CONSIDERATION OF THE REPORT ON CREDENTIALS

(agenda item 2.1)
At the first plenary meeting, the representative
of the Secretary-General reported that credentials had
been received from a large number of delegations and
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that others were still being received at the opening of the
session. Further reports were submitted to the session
during ensuing plenary meetings. It was decided not to
establish a Credentials Committee.
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 Two working committees were set up to examine in detail the various agenda items:
(a) Committee A to consider agenda items 5, 6, 7, 10,
13, 14, 17, 18 and 20. Dr N. D. Gordon (New
Zealand) was elected chairman and Ms M. Matlhaga
(Botswana) was elected vice-chairman of the
committee;
(b) Committee B to consider agenda items 8, 9, 11, 12,
15, 16, 19 and 21. Mr C. R. Flood (United Kingdom)
was elected chairman and Ms S. Y. Lau (Hong Kong)
was elected vice·chairman of the committee.
These officers were elected unanimously.
2.3.2 In accordance with WMO General Regulation 24,
the Commission established a Nomination Committee
and a Coordination Committee. The Nomination
Committee was composed of the principal delegates of
Australia, Brazil, China, Nigeria and Switzerland. The
Coordination Committee was composed of the president
of CAeM, the representative of the Secretary-General and
the chairmen of Committees A and B. Mr S. Connolly
(Ireland) was appointed Rapporteur on Previous
Recommendations and Resolutions of the Commission.
2.4

WORKING ARRANGEMENTS AND OTHER

(agenda item 2.4)
The Commission approved various organizational aspects for the conduct of the session at its first
plenary meeting. The Commission agreed that, in accordance with WMO General Regulation 111, no minutes of
the session would be prepared, but that statements by
delegations would be reproduced and distributed as and
when requested, in accordance with WMO General
Regulation 112. A full list of documents presented at the
session is contained in AppendiX C to this report.
ORGANIZATIONAL MATTERS

3.

REPORT BY THE PRESIDENT OF THE

(agenda item 3)
3.1
The Commission expressed its satisfaction that
CAeM was now composed of 237 experts drawn from
118 WMO Members and noted that the Working Group
on Advanced Techniques Applied to Aeronautical Meteo·
rology (ATEAM) had met formally twice, and PROMET
once, since its ninth session.
3.2
The major achievements of the Commission in
the inter-sessional period which Mr Sprinkle had
highlighted, concerned the progress made in the implementation of the WAFS, aeronautical meteorological
codes, publications and guidance material and training.
3.3
The Commission noted that since its last meeting in 1990, work had progressed steadily in the
transition to the final phase of the WAFS. Both World
COMMISSION
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Area Forecast Centres planned to begin satellite broadcasts of WAFS products in late 1994, the broadcast from
the United Kingdom covering Europe, the Middle East,
Mrica and Asia and that from the United States covering
the Americas and the Caribbean. A further satellite
broadcast from the United States planned for late 1995
would encompass much of the Pacific and Eastern Asia.
Three basic types of data were to be disseminated by
satellite: GRIB code data, alphanumeric data (primarily
operational meteorological information (OPMET)) and
graphical data (charts of winds and temperatures aloft,
significant weather and, at least from Washington,
volcanic ash advisories). The satellite broadcasts were
being planned as two-way systems in the Caribbean and
Central America and also in Europe, the Middle East and
Mrica, mainly for OPMET data such as METARs, TAFs and
SPECIs.
3.4
The Commission's attention was drawn to the
development by the Washington WAFC of a software
program called Personal Computer Gridded Interactive
Display and Diagnostic System (PCGRIDDS) for the
manipulation and display of a wide variety of meteoro·
logical products from the GRIB data stream. To allow
users to take full advantage of the powerful capabilities of
PCGRIDDS, the Commission noted that the United
States planned to broadcast additional meteorological
fields including geopotential heights, humidity, vertical
velocity and precipitation.
3.5
It was agreed by the Commission that training
for the aeronautical meteorology community in the
manipulation of WAFS products was highly important
and should ideally be carried out in the months prior to
the implementation of the satellite turn-on. This would
have to be done, by WMO in cooperation with ICAO,
first in South and Central America, Mrica and Europe.
Because of the paramount role of the two WAFCs in the
WAFS, it would in practice be carried out by them, either
in Washington and Bracknell or in some regional centre
equipped with the capability to enable hands-on training
for a considerable number of people.
3.6
The introduction of the new aeronautical meteorological codes METAR/SPECI and TAF on 1 July 1993 was
highlighted as being probably the single most important
event of the last four years. Based on the requirements
framed at the conjOint ICAO COM/MET/OPS Divisional
Meeting and the ninth session of the Commission in
1990, these new codes had been the subject of much
negotiation and compromise in which the Commission
had taken a leading role which led to their universal
acceptance. It was a mark of their quality that the United
States, Canada and Mexico were now finally using WMO
codes in aeronautical meteorology. It was also a mark of
the intensive effort undertaken under Commission
auspices to educate and train the many different groups of
users that the switch over from the old codes on 1 July
1993 had taken place with no reported problems. It was
noted with satisfaction that only minor adjustments had
been found necessary at an expert group meeting held in
Geneva from 30 May to 3 June 1994 to review the opera·
tional experience of the new codes.
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3.7
Satisfaction was expressed for the considerable
effort that had been put into training since the ninth
session of the Commission. The Commission noted that
since then, 15 seminars/workshops had been held, either
under WMO auspices, with WMO co-sponsorship or with
lecturers provided by WMO. All had been regional in
nature, except for a global WMO/USA Seminar on
Aeronautical Meteorology with emphasis on Radar
Applications, and the Technical Conference on Tropical
Aeronautical Meteorology (TECTAM-92). The hope was
expressed that this trend would continue during the next
inter-sessional period, especially in the field of the WAFS.
The Commission, in particular, thanked Meteo-France
who, together with the Meteorological Institute of Spain,
provided the computer-based learning tool CALMETAR
in English, French and Spanish free of charge to the
international community through WMO. This had
helped greatly in the change-over to the new aeronautical meteorological codes. The Commission urged other
Members to consider similar measures.
3.8
The Commission noted with great satisfaction
the publications on various aspects of aeronautical meteorology which had been prepared and distributed during
the inter-sessional period. Gratitude was expressed by the
Commission to all who had given so freely of their time
and effort to produce these most valuable publications
and guidance material. ICAO and the representatives of
lATA, the International Council of Aircraft Owner and
Pilot Associations (JAOPA), the International Federation
of Air Line Pilots Associations (IFALPA), and the Agency
for Air Safety in Africa and Madagascar (ASECNA) were
singled out for special thanks in this respect for their help
and cooperation in these tasks.
3.9
It was agreed that environmental issues would
take on increasing importance in the wake of the United
Nations Conference on Environment and Development
(UNCED) (Rio de Janeiro, June 1992). While there had
been an emerging concern over the interaction between
civil aviation and the atmosphere, the debate had
expanded to couple environmental issues and economic
development. The Commission felt that all available
information should be utilized to understand and to
lessen the impact of these environmental factors. The
first Significant step should be the use of aircraft as
airborne sensors to gather meteorological information for
the global database, a capability relatively untapped from
modern aircraft equipped with inertial navigation
systems. It was agreed that the Commission must play an
active role within WMO in the worldwide coordination
of this effort.

4.

REPORTS BY THE CHAIRMEN OF WORKING
GROUPS AND THE RAPPORTEUR (agenda item 4)

REpORT OF THE CHAIRMAN OF THE WORKING GROUP ON THE
PROVISION OF METEOROLOGICAL INFORMATION REQllRED

(PROMET)
4.1
The Commission considered the report of the
chairman of the Working Group on the Provision of
Meteorological Information Required Before and During
Flight (PROMET). It expressed its appreciation to the
BEFORE AND DURING FLIGHT

i

members of the group and the chairman, Mr J. Dear
(Australia), for their efforts during the inter-sessional
period.
4.2
PRO MET had closely monitored the status and
implementation of the WAFS by means of members'
participation in the various ICAO/WMO meetings on the
implementation and coordination of the system. The
fourth meeting of the ICAO WAFS Study Group, held in
Bracknell, United Kingdom from 2 to 5 November 1993,
had inter alia considered the implementation of an
increased horizontal resolution for upper wind and
temperature data, general progress in developing
computer-generated significant weather (SIGWX) charts,
WAFS satellite broadcasts and requirements relating to,
and action for, implementation of the final phase of
WAFS including refinements to ICAO Annex 3/WMO
Technical Regulations [C.3.1]. The conclusions reached
by the session on these matters are recorded under
agenda item 6.
4.3
The Commission noted the consequential
amendments, endorsed by PROMET, to WMO Technical
Regulations [C.3.2] and [C.3.3]. These had resulted
from the eight recommendations adopted by the conjoint ICAO COM/MET/OPS Divisional Meeting and the
ninth session of the Commission (1990) relating to
amendments to ICAO Annex 3/WMO Technical
Regulations [C.3.1.] subsequently approved by the ICAO
Council at the 18th meeting of its 135th session on
23 March 1992 and by the forty-fourth session of the
Executive Councll on 4 July 1992.
4.4
The Commission agreed that the efforts of working group members and the chairman had contributed
substantially to the success of the new aeronautical meteorological codes. These had been developed by a
subgroup of PROMET in collaboration with WMO codes
experts to reflect revised operational requirements
recommended by the conjoint meeting of the
Commission and the ICAO COM/MET/OPS Divisional
Meeting in September 1990. It noted with appreciation
the help given by the Subgroup on Codes of the CBS
Working Group on Data Management in subsequently
refining the new aeronautical codes in line with the operational requirements. The Commission expressed its
gratitude to the former chairman of the PROMET working group, Mr K. Pollard, OBE, for preparing a simple
guide to assist in understanding the new codes. The
guide answered basic questions on the preparation of
meteorological reports and forecasts and was aimed at a
wide range of users such as pilots, flight dispatchers, air
traffic control staff and observers. The new aeronautical
codes had been implemented on 1 July 1993 and a meeting of experts, including ICAO and aviation users and
held under the auspices of PROMET, had taken place in
Geneva from 30 May to 3 June 1994 to review the codes
in the light of operational experience gained since their
introduction. It was a measure of the meticulous work
carried out previously that only minor modifications to
the codes had been found necessary. The conclusions
reached by the session on these matters are recorded
under agenda item 7.
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The Commission expressed its appreciation
for the work undertaken by PROMET in elaborating
guidance material on the provision of meteorological
services for international helicopter operations. It noted
with approval the symbology for "state of the sea" and
"sea-surface temperature" developed by PROMET for use
in flight documentation as called for in Recommendation 9/1 of the conjoint ICAO COM/MET/OPS
Divisional Meeting and the ninth session of the
Commission (1990). Further conclusions reached by the
session on meteorological support for helicopter
operations are recorded under agenda item 9.
4.6
The work undertaken in connection with
volcanic ash, a subject of much concern to aviation, was
reported to the Commission. Arising from the ICAO
ASia/Pacific Regional Air Navigation meeting held in
Bangkok on 19 April-7 May 1993 and subject to approval
by the ICAO Air Navigation Commission, interim arrangements had been negotiated with several States to establish
a volcanic ash adviSOry service based on satellite imagery
and other information. Meteorological centres Darwin,
TOkyo, Wellington and Washington had been provisionally designated as Volcanic Ash Advisory Centres to
provide volcanic ash trajectories to Meteorological Watch
Offices in the ASia/Padfic Regions. Canada, France and the
United Kingdom had also offered to provide advice. The
Commission noted with approval that appropriate
symbology had been developed by PROMET to represent
the occurrence of volcanic eruptions in WAFS significant
weather charts.
4.7
On reviewmg the concept of area meteorological
watch and its evolution since it was defined by the
fourth session of PROMET in 1986, the Commission
supported the view of PROMET that user requirements in
different Member States were diverse and difficult to
accommodate under global standards. It agreed that
although the concept of area meteorological watch was
of interest, it did not lend itself easily to international
regulation. As a result of this situation, and the fact that

4.5

there was no operational requirement for area meteoro-

logical watch, it was agreed that this task be deleted from
the terms of reference of PROMET. The conclusions
reached by the session on these matters are recorded
under agenda item 23.
4.8
The Commission expressed its appreciation to
Mr M. Pointer (New Zealand) for acting as the PROMET
Rapporteur to liaise with the Executive Council Working
Group on Antarctic Meteorology, and through the working group, the managers of national programmes to
ascertain the particular meteorological requirements of
air navigation in the Antarctic. This had been undertaken
in response to a recommendation adopted by the
Fifteenth Antarctic Treaty Consultative Meeting (ATCM)
concerning the improvement of meteorological services
in the Antarctic.
4.9
Recalling the feeling of the conjoint ICAO
COM/MET/OPS Divisional Meeting and the ninth session
of the Commission (1990) that rapidly evolving technology both in aircraft technology and communications
called for the development of regulatory material for

inclusion in ICAO Annex 3/WMO Technical Regulations
[C.3.1] concerning automated air reporting of meteorological information, the Commission noted that ICAO
had set up an Automated Air Reporting (ATAR)
Study Group to review the requirements for manuallyproduced air reports and to develop proposals to amend
regulatory documents to take into account automated air
reports. It noted with satisfaction that PROMET had
been instrumental in formulating the initial requirements for such reports by the WAFS, Meteorological
Watch Offices and National Meteorological Offices serving Aviation Offices to meet aviation requirements.
4.10
The Commission noted with interest that a
WMO Expert Group Meeting on Meteorological Support
for General Aviation had been held in Geneva in
June 1991. This meeting, attended by 10 experts,
representing seven Members along with ICAO and IAOPA
had discussed current meteorological services to general
aviation, possible future reqUirements and how these
requirements might be met. Recommendations arising
from this meeting had subsequently been considered and
endorsed at the sixth session of the PRO MET working
group. The Commission agreed with the general concept
of the proposed general aviation meteorological
information (provisionally designated GAMET), which
could be linked with a proposed new product
(provisionally designated AIRMET) containing advice on
weather phenomena hazardous to general aviation which
had not been mentioned in the GAMET. It noted that
ICAO had circulated Contracting States with the concept
and had received very favourable feedback. An amendment to ICAO Annex 3/WMO Technical Regulations
[C.3.1] for the incorporation of the concept was being
processed by ICAO and, assuming a successful outcome,
would become applicable in November 1995 through
Amendment 70 to ICAO Annex 3. The conclusions
reached by the session on these matters are recorded
under agenda item 8.
4.11
In the field of guidance material, the Commission agreed that the updating of the useful Guide to
Practices for Meteorological Offices Serving Aviation (WMONo. 732) should be undertaken. It noted with interest that
ICAO had been requested to consider combining the
WMO Guide and the complementary ICAO Manual of
Aeronautical Meteorological Practice (Document 8896). It
felt that there was merit in the suggestion and that this
should be pursued along the lines of the WMO/ICAO
publication on Meteorological Support to Helicopter
Operations (further discussed under agenda item 9). The
Commission examined the measures undertaken to
develop guidance material on tropical meteorology in
response to the need expressed for this at its last session.
The conclusions reached by the session on these matters
are recorded under agenda item 16.
REpORT OF THE

CHAIRMAN OF THE WORKING GROUP ON

ADVANCED TECHNIQUES ApPLIED TO AERONAUTICAL
METEOROLOGY (ATEAM)

The Commission considered the report of the
chairman of the Working Group on Advanced

4.12

8

ABRIDGED FINAL REPORT OF THE TENTH SESSION OF THE COMMISSION FOR AERONAUTICAL METEOROLOGY

Techniques Applied to Aeronautical Meteorology
(ATEAM), Mr C. McLeod (Canada). It commended
the group on its initiative in meeting twice since its
ninth session in 1990 without WMO funding and
thanked the members for their considerable efforts on
behalf of the Commission. It expressed its appreciation
to Mr McLeod for his leadership of the group and also to
Dr N. D. Gordon (New Zealand), the vice-president of the
Commission and former chairman of the ATEAM, for
agreeing to serve on the group at short notice as a
replacement, thus enabling the group to continue its
work with no delay.
4.13
The Commission complimented the group on
the work carried out over the past four years. In particular, it applauded the production of the four ATEAM
Newsletters disseminating to all CAeM members, on an
annual basis, information not only on research and
development in aeronautical forecasting but also on
advanced techniques and technologies. It noted that
ATEAM Newsletter No.4, published in December 1991,
had focused on scientific and technical information
abstracted from presentations made at the Fourth
International Conference on Aviation Weather Systems
and the Twenty-fifth Conference on Radar Meteorology,
jointly held in Paris in June 1991. Newsletter No.5,
published in March 1993, had been devoted to the
proceedings of the very successful WMO Technical
Conference on Tropical Aeronautical Meteorology
(TECTAM-92) held in Geneva in October 1992.
Newsletter No.6, published in December 1993,
dealt with the papers presented at the American
Meteorological SOciety (AMS) International Conference
on Aviation Weather Systems, Vienna, Virginia,
USA, from 2 to 6 August 1993. Newsletter No.7,
published in May 1994, had dealt with the satellite
broadcasts of WAFS products due to begin towards the
end of 1994.
4.14
The Commission agreed with the view of the
ATEAM chairman that the Newsletter was an inexpensive
and practical tool of disseminating the ever increasing
volume of information on advances in aeronautical
meteorology. It welcomed the positive feedback received
on the Newsletter and agreed that it was a very encouraging sign that requests to be put on the Newsletter mailing
list had been received from people outside the aeronautical meteorological community.
4.15
ATEAM members were thanked by the Commission for their involvement in the planning and
preparation of the WMO/ AMS Fourth and Fifth
International Conferences on the Aviation Weather
Systems in Paris (July 1991) and in Vienna, Virginia, USA
(August 1993). The very successful WMO Technical
Conference on Tropical Aeronautical Meteorology
(TECTAM-92), held in Geneva in October 1992 and
planned and directed by the ATEAM, was recalled with
satisfaction by the Commission. Its appreciation was
expressed to the ATEAM chairman who had served as the
TECTAM-92 Director and to other ATEAM members who
had chaired the various sessions as well as delivered
papers.

4.16
The review of the Training Library training
material received in the Secretariat in response to a circular letter in March 1993 was noted by the Commission.
4.17
Future proposals from the ATEAM in the training area were discussed by the Commission. The
conclusions reached by the session on these matters are
recorded under agenda item 19. The Commission,
however, commended the ATEAM's initiative in organizing a session on education and training at this session of
the Commission and agreed that it would be a useful
opportunity to discuss, in a worldwide forum, the
concepts and strategies for future aeronautical meteorological training.
4.18
The proposed additions to the ATEAM's terms
of reference - in view of the increasing involvement of
the group in training actiVities, namely "to foster
training aimed at upgrading aeronautical meteorology
practices including data analysis and forecasting" and
"to act as a focal point for the Commission regarding
the training of meteorological personnel in aeronautical
meteorology" - were discussed by the session and the
conclusions reached on this matter are recorded under
agenda item 23.
4.19
The Commission noted with interest the list,
drawn up by the ATEAM, of research topics needed to
meet aeronautical meteorological requirements and
submitted by the president of the Commission to the
Commission for Atmospheric Sciences (CAS) at its
eleventh session in Apri11994. These were:
(a) Belter use of surface and boundary-layer information, single level data (such as AIREPs) and satellite
data in numerical weather prediction (NWP) data
assimilation systems, as well as in nowcasting
systems dedicated to answer specific aeronautical
needsj
(b) Enhanced understanding of the upper tropospheric
wind, temperature and structure as represented by
NWPmodels;
(e) Improved airborne icing forecasts through the
explicit use of models of water content in its three
phases together with recognition of the importance
of droplet size distributions and relevant statistical
parameterizations;
(el) Enhancement of the understanding and representation of atmospheric processes in the tropics with the
aim of reducing NWP errors In those regions;
(e) Improved techniques for the detection and forecasting of the trajectory and properties of volcanic ash
cloud;
(fJ Improved techniques for very-short-range forecasting using, if pOSSible, aircraft data, provided they
can be acqUired and processed in real time;
(g) Assessment of the impact of aviation on the envi-

ronmenti
NWP of clear air turbulence;
Improved techniques for forecasting mountain
waves and rotors.
The Commission recorded its satisfaction that the CAS
had recommended that increased research efforts be
devoted to these areas and had requested the president of
(h)
(i)
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the Commission to bring these research areas to
the attention of relevant CAS working groups and
rapporteurs.
4.20
The Commission expressed pleasure on the
excellent WMO Technical Note No. 195, Methods of
Interpreting Numerical Prediction Output for Aeronautical
Meteorology (WMO-No. 770), prepared by the ATEAM and
published in 1992. It noted with satisfaction the very
good review it had received and thanked all those who
had contributed. It agreed that in view of the rapid
advances in numerical weather prediction and the introduction of the WAFS satellite broadcasts, it was
imperative that such a valuable publication should be
revised in the time-frame 1995-1996. The conclusions
reached by the session on these matters are recorded
under agenda item 16.
REpORT OF THE RAPPORTEUR ON METEOROLOGICAL
OBSERVATIONS AND DISTRIBUTION ARRANGEMENTS FOR
LOCAL AERONAUTICAL USERS

4.21
The Commission considered the report of the
Rapporteur on Meteorological Observations and
Distribution Arrangements for Local Aeronautical Users,
Mr C. Flood (United Kingdom), on the work accomplished since the ninth session of the Commission. At
the informal meeting of the CAeM Advisory Working
Group in Paris Gune 1992) it had been agreed that work
to address the terms of reference should concentrate on
certain specific tasks.

4.22
The Commission was informed of the results of
the collaboration with the Commission for Instruments
and Methods of Observation (CIMO) on a study on the
definition of visibility. It noted that the requirements of
synoptic meteorologists and climatologists could be
largely satisfied by meteorological optical range (MOR)
but agreed that this was not always suitable for the
operational use of visibility in the meteorological
support of transportation by land, sea and air. This was
especially true during the hours of darkness when
navigation aids for visual reference were almost
exclusively light sources, such as runway lights, which
were visible at much greater distances than that implied
by MOR when visibility was poor.
4.23
The Commission acknowledged the
considerable efforts made to reach an operational
definition of visibility. An informal meeting of
experts held in Brussels in December 1989, at the
request of the 1989 Meeting of the Presidents of
Technical Commissions, had recommended new
definitions of visual range. These definitions had been
considered by the CIMO Working Group on Aerodrome
Meteorological Measurements at its meeting in
Offenbach in 1991, which had been attended by the
CAeM rapporteur. The working group agreed to
introduce the term meteorological visual range (MVR),
subsequently confirmed at a meeting of the group
in Amsterdam, in June 1993, in addition to MOR,
which would retain the existing definition. The
following definition for meteorological visual range was
proposed:

liThe visual range is the greater of:
(a)

The greatest distance at which a black object of
suitable dimenSions, situated near the ground, can
be seen and recognized when observed against a

(b)

bright background;
The greatest distance at which lights of specified
moderate intensity can be seen and identified
against an unlit background. 1I

4.24
The Commission agreed with the view of CIMO
that the general definition of MVR was acceptable in
principle but would be difficult to use operationally for
many applications, owing to the need to specify precisely
the appropriate light intensity. It noted that CIMO had
agreed that further investigations were necessary in order
to resolve the practical difficulties of application of the
proposed definition.
4.25
The Commission noted with approval the work
undertaken by the CIMO Working Group on Aerodrome
Meteorological Measurements to develop proposals to
update Attachment C of ICAO Annex 3/WMO Technical
Regulations [C.3.1] concerning the currently attainable
accuracy of measurement of observations This task specifically addressed Recommendation 8/1 of the conjoint
ICAO COM/MET/OPS Divisional Meeting and the ninth
session of the Commission (1990). The proposed amendments to the attachment had been transmitted to ICAO
for their consideration in September 1993.
4.26
The Commission thanked the rapporteur for
serving as the CAeM representative on the CIMO
Working Group on Aerodrome Meteorological Measurements, which had met three times in the period, once
formally in Offenbach, March 1991 and twice infonnally
in Vienna, May 1992 and in Amsterdam, June 1993.
Apart from the question of the definition of visibility
discussed above, the working group had dealt with
several other items and their conclu-sions were endorsed
by the eleventh session of CIMO, held in Geneva in
February 1994.
4.27
In dealing with the measurement and calculation of runway visual range (RVR) the Commission
agreed with the conclusions reached by CIMO that the
main principles of RVR measurement, as contained in the
Guide on Meteorological Observation and Information
Distribution Systems at Aerodromes (WMO-No. 731),
remained valid. However, certain States had different
methods of calculating RVR and ICAO was aware of
the problem. The Commission expressed its interest
in the new technique for slant visual range (SVR)
measurements developed in Germany, which had
been tested and had yielded promising first results. It
agreed that measurements of SVR should be kept under
review.
4.28
The various problems associated with the height
of cloud base and vertical visibility measurements, as
examined by CIMO, were noted and it was agreed that
further work needed to be done on the definition of
cloud base and the standardization of algorithms for time
and space variations of cloud-base measurements by
ceitometers in automated data-acquisition systems.
The Commission expressed some concern about the
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whole question of vertical visibility measurements
following the conclusion of the WMO International
Ceilometer Intercomparison that observations from
instruments which measured vertical visibility were
highly misleading.
4.29
The Commission agreed that the recommendation of CIMO to Members to implement the
three-second average for measuring and defining wind
gust at aerodromes, which was presently recommended
in the WMO Manual on Codes (WMO-No. 306) paragraph
15.4.5, could be of considerable benefit in the attempt to
reach global standardization in this area. It noted with
approval that this definition would also appear in the
sixth edition of the Guide to Meteorological Instruments
and Methods ofObselYation (WMO-No. 8). Regarding lowlevel wind shear, the Commission agreed that it was
important that wind shear detection systems be adapted
to the wind shear situation at each individual airport,
taking into account the different types of wind shear due
to regional climatology and local topography.
4.30
It was agreed that lightning detection systems
were of interest and the Commission noted the suggestion of the CIMO Working Group on Aerodrome
Meteorological Measurements that further evaluations
and tests of the different methods would have to be
undertaken.
4-31
The Commission expressed concern that CIMO
had not re-established the Working Group on Aerodrome
Meteorological Measurements at its eleventh session, as it

felt that the group had carried out valuable work in the
field of aeronautical meteorology since its inception. The
Commission asked the president to convey its
appreciation of the work of the group to the president of
CIMO. It noted that CIMO had agreed that further work
on the instrumentation and techniques of observing the
various specific elements of visibility, cloud and weather
used in aeronautical meteorology should come within
the ambit of the CIMO Working Group on Surface
Measurements and that CIMO would invite input to that
working group from CAeM and ICAO. The conclusions
reached by the session on these matters are recorded
under agenda item 20.
4.32
The Commission then considered the findings
of the rapporteur following his review of the WMO Guide
on Meteorological ObseIYation and Information Distribution
Systems at Aerodromes. While much of the publication
remained valid, it was felt that some sections would have
to be updated to reflect, inter alia, rapidly changing
communications technology, particularly in the sections
on distribution, archiving and quality control. The
conclusions reached by the session on this matter are
recorded under agenda item 16.
4.33
The Commission's attention was drawn to the
fact that two items, namely the standardization of automated interactive information systems for display and
self-briefing, and the development of guidance material
on the hardware and software specifications for integrated automated observation systems at aerodromes had
progressed only slowly during the inter-sessional period.
In respect of automated weather stations at airports, it

noted that a report had been made to the eleventh
session of CIMO on the experience of automating
weather stations at civil airports in the Netherlands and
agreed with the conclusion that the human observer
would still be needed for some time to observe, inter alia,
cloud type, visibility and present weather in order to
meet user requirements.
4.34
The Commission thanked the rapporteur for
representing the Commission at a Meeting of Experts on
Operational Accuracy Requirements in Geneva Gune
1991) held under the aegis of CIMO. It agreed that a
consolidated list of accuracy requirements for meteorological measurements would be useful in providing
guidance to WMO Commissions and Programmes and
would promote the standardization of techniques and
methods of observation, resulting in more cost-effective
eqUipment.
4.35
The Commission praised the president, the chairmen of the working groups and the rapporteur for the
excellent results achieved since its last meeting. It felt that
this was in no small measure due to the hard, if unspectacular, work of its members who had dealt with issues, some
complex and detailed, with care and commitment.

5.

AMENDMENTS TO THE

WMO TECHNICAL

(agenda item 5)
5.1
The Commission noted the proposal to
Amendment 70 to ICAO Annex 3 which would be
refiected in WMO Technical Regulations [C.3.1] relating
to the implementation of a number of recommendations
of the conjoint ICAO/WMO meeting in 1990 approved
by the ICAO Council and by the WMO Executive
Council. The Commission noted that Amendment 70
also contained new or amended aeronautical requirements stemming from ICAD Regional Air Navigation
meetings and from the code review meeting held in June
1994. Those requirements were related, inter alia, to the
WAFS development, operational criteria for the inclusion
of mountain waves in SIGMETs, wind shear warnings
and provisions relating to meteorological observations,
reports and forecasts.
5.2
The Commission further noted that proposals
for Amendment 70 contained provisions intended to
meet the expressed needs for meteorological support to
lOW-level fiights and the requirement to set a minimum
threshold for the maximum sustained surface wind
speed, which would require the issuance of SIGMET
messages for tropical cyclones.
5.3
The Commission noted that the proposed
Amendment 70 included changes which reqUired the flow
of air reports only to the WAFCs, to Regional Area Forecast
Centres (RAFCs) as appropriate, and to associated
Meteorological Watch Offices (MWOs) in the case of all
special air reports and those routine reports received by
voice communications. In response to a query on the availability of air reports at other locations, such as National
Meteorological Centres, it was pointed out that WMO documents, for example the Manual on the Global Data-processing
System (GDPS) (WMO-No. 305) contained provisions to
ensure the appropriate availability of air reports.
REGULATIONS
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5.4
There was general support for the proposal to
change the reporting of cloud amount from three classes
to four by the introduction of a new class called "FEW"
representing one to two oktas, which addressed the most
common difficulty reported during the code monitoring
and review process.
5.5
It was generally agreed that Amendment 70 and
the consequential changes to Technical Regulations [C.3.3]
and its Appendix were a step forward to enhancing the
global standardization of aeronautical meteorological
products. Several delegations wished to propose changes to
the proposed Amendment 70 of ICAO Annex 3. However,
it was stated that such proposed changes should be
addressed to ICAO under the normal consultation procedures for amending such regulatory material.
5.6
The Commission was informed that Amendments to ICAO regulatory material were dealt with in a
three-year cycle, the next cycle being November 1995. In
the interests of standardization, ICAO had agreed to
propose that the applicability date for the proposed
changes to ICAO Annex 3/WMO Technical Regulations
[C.3.1] be 1 January 1996 both for climatological
purposes and also because this date coincided with the
scheduled introduction of the international aeronautical
meteorological codes for domestic purposes throughout
North America. None the less, some concern was
expressed for a variety of reasons over this proposed
applicability date.
5.7
Concern was also expressed that the Commission was being asked to approve changes to Technical
Regulations [C.3.3] and its Appendix prior to the
completion of the ICAO consultation process on the
Amendment 70 proposal. However, as the alternative of
waiting for the final version of Amendment 70 would
have imposed a very long delay in the introduction of
the consequential changes to Technical Regulations
[C.3.3] and its Appendix, the Commission agreed that it
was appropriate at this time to consider and approve
Technical Regulations [C.3.3] and its Appendix.
5.8
The Commission, therefore, agreed on the need
to align Technical Regulations [C.3.3] and its Appendix
with Technical Regulation [C.3.1], as amended by the
adoption of Amendment 70. The Commission adopted
Recommendation 1 (CAeM-X) and noted that this
recommendation would enable the president of CAeM to
introduce any reqUired changes should the final version
of ICAO Annex 3/WMO Technical Regulations [C.3.1]
differ from that currently being circulated to ICAO
Contracting States and to WMO Members.

6.

IMPLEMENTATION ASPECTS OF THE WORLD
AREA FORECAST SYSTEM (agenda item 6)

6.1
The Commission noted with interest the background information provided on the supporting role of
the World Weather Watch (WWW) to the WAFS. The
meeting acknowledged the fundamental role of the WWW
Global Observing System (GOS) in support of WAFS and,
as required, the role of the two other core elements of the
WWW, the Global Data-Processing System (GDPS) and the
Global Telecommunication System (GTS).
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6.2
The Commission was informed that there were
now over 9 000 meteorological stations on land, 7 000
voluntary observing ships and over 700 upper-air stations
making standard observations throughout the world.
These were complemented by some 3 000 commercial
aircraft, about 300 automated or semi-automated land
stations, over 1 000 operational drifting buoys of which
600 were reported through the GTS, nearly 300 moored
buoys and by 11 ships equipped with the Automated
Shipboard Aerological Programme (ASAP) systems
making automated upper-air observations. Observations
or measurements derived from the environmental observation satellites were also available.
6.3
The Commission noted with satisfaction that
satellite-based telecommunication systems were being
increasingly implemented and operated as part of the
GTS, thus providing a reliable and efficient means for the
direct distribution of observational data and processed
information as well as the collection of data. It was
further noted that a growing number of Members from
all WMO Regions had either implemented or were planning to implement satellite data collection and data
distribution systems particularly in areas where point-topoint circuits were inadequate. In this connection, the
session was informed about the positive impact of the
Meteorological Data Distribution (MDD) on the operations of national Meteorological Centres (NMCs) in
Africa.
6.4
The Commission was pleased to note that as a
follow-up to Recommend"tion 3/1 of the conjoint ICAO
COM/MET Divisional Meeting and the seventh session of
the Commission in 1982, which called for a joint
ICAO/WMO study of satellite-based dissemination
system, the new Regional Meteorological Telecommunications Network (RMTN) in Region IV would be
implemented by the end of 1994 as a joint ICAO/WMO
pilot project consisting of a two-way multipoint telecommunications service via satellite to meet the needs of the
ICAO Aeronautical Fixed Service for WAFS products
dissemination as well as the needs of the WMO GTS. The
session agreed that the experience from this project could
well be useful to other WMO Regions and to the
Commission for Basic Systems (CBS).
6.5
The representative of ICAO informed the
Commission of progress achieved in the implementation
of the WAFS since the conjoint session of the ICAO
COM/MET/OPS Divisional Meeting and the ninth session
of the Commission (1990). He said that ICAO had
focused its efforts on the planning for implementation of
the transition to the final phase of WAFS. In pursuing
this task, full support had been received from the WAFC
Provider States and from WMO. Amendments to ICAO
Annex 3/WMO Technical Regulations, [C.3.1], developed
at the joint ICAO/WMO session to provide for the
smooth transition to the final phase of WAFS, were used
as the basis in both tasks.
6.6
The provisions dealt basically with two principal
aspects of the transition to the final phase of WAFS, Le.:
(a) Further extension of the responsibilities of WAFCs to
include, in particular, the preparation and issuance
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of global significant weather (SIGWX) forecasts in
digital grid point and pictorial formats;
(b) Requirements for the communications to be used
for the dissemination of WAFS data.
6.7
Based on these provisions, considerable progress
had been made in both areas. Whilst the development of
the capability in WAFCs to produce computer-generated
global SIGWX charts was coordinated by the lCAO
Secretariat with the assistance of the ICAO WAFS Study
Group (WAFSSG), relevant ICAO regional planning
bodies, in close coordination with both WAFC Provider
States, had made significant progress in planning for the
satellite broadcast for dissemination of WAFS data in all
ICAO regions.
6.8
Following agreement between the two WAFCs,
London WAFC had taken the lead in the development of
methods which would enable the achievement of the
capabilities of the WAFCs to produce computer-generated
SIGWX forecasts.
6.9
Initial research by WAFC London had focused
on the development of an interactive workstation to
provide for the generation of SIGWX charts with limited
involvement of forecasters, using to the maximum possible extent the first-guess fields to infer individual SIGWX
phenomena (e.g. jet-stream, tropopause, turbulence, etc.)
from various numerical weather prediction models available in the WAFC concerned. The workstation, developed
in WAFC London, had been used operationally since
April 1993. The SIGWX charts for the North Atlantic
area, derived from the workstation interconnected with
the mainframe computer, had been automatically
disseminated to users in T4 digital facsimile format.
6.10
The ICAO representative welcomed these developments. It was important that SIGWX charts produced
by such techniques were fully acceptable to the users in
term of quality, timeliness and availability. This would
require trials and acceptance in the relevant ICAO
regional air navigation plans.
6.11
In the final phase of WAFS it had been envisaged
that WAFCs would produce computer-generated global
SIGWX forecasts in digital grid-point format. At the
fourth meeting of the WAFSSG it had been agreed that, as
the next logical step towards achieving this goal, a standardized digital format would have to be developed for
SIGWX forecasts, which would enable subsequent
manipulation of data by software both for display and for
further processing on the part of users. Efficiency of data
communications and the possibility for users to receive
and process only selected data were also considerations
in this respect. Whatever format was to be adopted, it
would have to be convertible into regular gridded data,
which would also allow for the manipulation of the data
by software systems like the Personal Computer Gridded
Interactive Display and Diagnostic System (PCGRIDDS),
referred to below. Accordingly, both WAFCs had undertaken to develop the necessary proposals for
consideration by the WAFSSG in early 1995.
6.12
The ICAO representative noted that several software systems were being developed in national
Meteorological Services for the conversion of digital

grid-point data (forecasts and analyses) into graphical
format products. One of those - PCGRIDDS - being
developed by WAFC Washington, was also envisaged for
the conversion of WAFS grid-point forecasts (both upper
wind and temperature data and at a later stage SIGWX
forecasts) into WAFS charts. Early versions of the software
had been demonstrated at various ICAO and WMO meetings and an offer had been extended by the United States
National Weather Service that the software, when fully
developed, would be made available through WMO.
6.13
In reviewing the current status of planning for
implementation of the satellite broadcast to disseminate
WAFS data, the representative of ICAO pointed out that
long-term planning by numerous ICAO bodies, both
worldwide and regional, would result in the implementation of two satellite broadcasts for dissemination of WAFS
data at the beginning of 1995. This would represent one
of the final steps in the implementation of two of three
WAFS satellite broadcasts planned to provide for global
coverage.
6.14
In addition to the lCAO Annex 3 provisions
regarding communications to be used for dissemination
of WAFS data mentioned in paragraph 6.7 above, ICAO
Annex 10 proviSions relating to point-to-multi-point
telecommunication service via satellite to support the
dissemination of aeronautical information had also been
relevant to the planning. Furthermore, the Study on the
Refinement of the Satellite Broadcast Concept made by
the ICAO Aeronautical Fixed Service Systems Planning
for Data Interchange Panel (ASPP) had been applied to
the task. Based on this fact and on the relevant recommendations (in particular Recommendation 4.2/4) of the
COM/MET Divisional Meeting held jointly with the
seventh session of the Commission (1982), the satellite
broadcasts of OPMET data had been developed to
become integral parts of the aeronautical fixed service
(AFS).
6.15
In response to relevant recommendations of the
seventh ICAO European Regional Air Navigation Meeting
(1985) and with the mandate from the third Middle East
Regional Air Navigation Meeting (1984) and the
Africa-Indian Ocean (AFI) Planning and Implementation
Regional Group (1992), the European Air Navigation
Planning Group (EANPG) had developed the Satellite
Distribution System (SADIS) for WAFS products to cover
WAFS service areas 1, 4, 6 and 7 (i.e. Africa, Europe and
the Middle East). In 1992, the SADlS project had been
adopted and subsequently, in 1993, based on the relevant
action by the ICAO Council, the United Kingdom had
been invited to implement SADlS before the end of 1994.
As requested by the regional planning and implementation group for the Asia/Pacific (ASIA/PAC) Regions,
EANPG was planning for an extension of the SADIS to
cover also the western part of Asia to 1200E longitude.
6.16
SADIS was being implemented from the outset
as a two-way system to support the existing systems for
the exchange of alphanumeric OPMET data. In addition,
WMO had been offered access to the system for the
exchange of basic meteorological information subject to
an equitable cost allocation and recovery.
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During the EANPG meeting, France and
Germany confirmed their decision not to contribute to
the financing of SADIS. France had been operating a
satellite transmission system (RETlM) for the previous
five years and Germany was expected to set up a similar
system (FAX-E) in the near future covering most parts of
WMO Region VI and the northern part of Region I.
6.18
An EANPG Task Force had been established to
develop proposals concerning a cost allocation and
recovery mechanism. The EANPG/36 had directed the
Task Force to complete its work so as to meet the United
Kingdom time-scale for the implementation of SADIS
about the end of 1994. Proposals developed by the Task
Force would be submitted for the lCAO Council's consideration later in 1994.
6.19
Planning for the satellite broadcast to cover the
Americas by the United States had reached its final stage.
Recommendations 9/12 and 10/12 of the Second
Caribbean/South American Regional Air Navigation
Meeting (1989) had laid down the basic principles for the
satellite broadcast. Based on these principles, the United
States would be providing the service, bearing the full
cost of the space segment, with the implementation date
expected late in 1994 or early in 1995.
6.20
The content of the satellite broadcast would
include initially all WAFC Washington products and
SIGWX products received for the transmission by the
satellite broadcasts from RAFCs Brasilia and Buenos Aires.
In addition, the Provider State intended to take
advantage of the service for the dissemination of the
OPMET alphanumerical data for selected aeronautical
information service messages and for supplementary
meteorological fields of benefit to users, induding RAFCs
and meteorological offices. In view of the fact that in the
Caribbean region (WMO Region IV) a two-way service
would be implemented as the ICAO/WMO project
regarding the jOint use of satellite-based telecommunications, the system in this region had been designed to
include subsystems of the WMO GTS and the ICAO
aeronautical fixed service.
6.21
The United States envisaged that the third satellite broadcast covering the Pacific and eastern parts of the
Asia region would start late in 1995 or early 1996, to
complete the global coverage by WAFS broadcasts.
6.22
A series of seminars, including an lCAO Special
Implementation Project for Mrica, was being organized
by ICAO in coordination with WMO and with considerable involvement of both WAFCs, to assist States and
other satellite broadcast users in their planning for the
necessary equipment to receive and process the data
broadcast. The first seminars of the series were planned
to take place in the Caribbean and South American
regions during the fourth quarter of 1994.
6.23
As a result of the WAFCs' studies requested by
the conjoint ICAO COM/METtoPS Divisional Meeting
and the ninth session of the Commission (1990) - and
subsequent coordination through the WAFSSG with users
in airlines and in line with paragraph 3.2.7 of ICAO
Annex 3/WMO Technical Regulations [C.3.1]- arrangements had been made to use the GRIB code form and the
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1.25' x 1.25' "Thinned" grid (i.e. with a fixed horizontal
resolution of 140 km in latitude and longitude) for the
WAFCs' forecasts of upper winds and temperature, of
tropopause heights and maximum wind speed, and of
direction and height introduced in the satellite broadcasts. The supporting documentation in this respect,
including technical description of gridded binary (GRIB
code) data on a "Thinned" grid; decoding, merging and
filling of gridded binary (GRIB code) data on a "Thinned"
grid; and contents of data sets, would soon be made
available to States and users through ICAO and WMO. In
reply to a query by lATA concerning the standardization
of the GRIB code to be used in the transmission of WAFS
data, the Commission was informed that GRIB was a
WMO code which would not be changed over time but
could be augmented. The ICAO observer stated that, in
view of a strong requirement by users for a long-tenn and
stable solution in this area, an amendment proposal to
ICAO Annex 3 had been developed to reflect the above
specifications regarding the code and grid to be used for
these WAFCs' forecasts. The proposal was being processed
to be included in Amendment 70 to ICAO Annex 3 with
the. proposed applicability date of 1 January 1996. The
Commission was informed that subsequent phasing out
from WAFS of the current low-density data in the
Aviation Digital Forecast (ADF) and GRID code form
(WAFC London) and the GRID code form (WAFC
Washington) would be subject to careful coordination by
ICAO with the WAFCs and users concerned and only be
discontinued with significant advance notifications.
6.24
Finally, the ICAO representative drew the
Commission's attention to another task associated with
the implementation of the WAFS satellite broadcast,
namely the development by ICAO, in consultation with
WMO, of guidelines for authorized access to the WAFS
satellite broadcast. The task identified at the third
ASia/Pacific Regional Air Navigation Meeting (1990)
reflected concerns that third parties might profit from
the use of WAFS data obtained through the satellite
broadcast. The work on this task by the ICAO Secretariat
with the assistance of the WAFS Study Group, which
would take note of the results of similar considerations
by WMO, was envisaged to be initiated before the end of
this year and finalized early in 1995 for subsequent
submission to the ICAO Air Navigation Commission and
Council.
6.25
The Commission was informed of the development of the SADIS in a paper presented by the United
Kingdom. It was pointed out that SADIS was a specific
service for aviation users with aviation data provided on
the system. The session was reminded of the suggestion by
Professor G. O. P. Obasi, WMO Secretary-General, in his
opening address tliat the advent of satellite broadcasts
would herald" an exciting new epoch in aeronautical
meteorology". However, such changes were bound to raise
apprehension.
6.26
The Commission was informed that access to
the SADIS broadcast would be strictly controlled to users
authorized only by the Meteorological Authority designated to ICAO by Contracting States. In this way, the
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system would continue to be for the exclusive purpose of
serving aviation. It was pointed out that each State had a
part in SADIS because the WAFC London received 99 per
cent of the observations used in the global model from
countries outside the United Kingdom. Global models
could not operate without a worldwide database of observations. The United Kingdom also noted that national
aviation meteorological services would continue to be
provided at the national level. Information from SADIS
could assist the national Meteorological Service in this
regard.
6.27
The Commission was shown a map indicating
the footprint of SADIS combined with the proposed
systems to be operated by the United States. This demonstrated that by using three satellites, all countries would
be able to receive WAFS data from either WAFC London
or WAFC Washington. In the case of SADIS, the footprint
would extend from the eastern edge of the Atlantic, eastwards to central Australia and China. Any state within
this area would be able to receive data from WAFC
London as approved by the national Meteorological
Authority.
6.28
The session was reminded of the products to be
disseminated on the satellite service. These would be the
global wind and temperature data in GRIB code, the chart
data in T4 code, and the OPMET data consisting of TAFs,
METARs and SIGMETs. In addition to one-way dissemination, SADIS would have a two-way facility which would
enable OPMF.T data to be collected. The session was
informed that the SIGWX charts to be relayed on SADIS
would initially be those received from the appropriate
RAFC.

6.29
The Commission was informed that the SADIS
contract had now been signed by the UK Meteorological
Office after intense tender action and competitive bids.
Matra-Marconi Space had been awarded the contract and
a space segment lease had been agreed on an INTELSAT
satellite located over the Indian Ocean. These decisions
would enable an operational service to start in
January 1995. It was expected that Hungary, Singapore,
South Africa, Switzerland and Zambia would be the first
users connected to SADIS. These nations would cooperate
to provide a trial of the service.
6.30
In proViding clarification of various issues raised
by members of the Commission, the United Kingdom
informed the session that the cost of ground receiving
equipment (very small aperture terminal (VSAT)) would
be around £6 000 with software provided. Bulk purchase
arrangements were being made to enable the cost of
VSATs to be less, and for some countries arrangements
would be made for aid schemes to provide the equipment. The Commission was re-assured by the
explanation from the United Kingdom that access to the
data would be strictly controlled. In response to other
questions relating to the cost of data and to the cost of
the system, the Commission was informed that WAFS
data would be free to the designated Meteorological
Authority for aviation purposes at the point of use. It was
a basic principle for aviation that data be provided for
aviation users. The cost recovery for the system was being

met by ICAO and the session was informed that recommendations for cost recovery would be considered by the
ICAO Council before the end of 1994.
6.31
The Commission was informed in a presentation by the United States that the competitive contract
for the US.procured broadcasts had been awarded in mid·
September 1994 to MCI Corporation, who would provide
the satellite communications segment and satellite
receiving equipment. Testing of the system would begin
shortly and the system was expected to become operational early in 1995. Access would, as in the case of the
SADIS, be limited strictly to aviation users authorized by
the Meteorological Authority of each State of ICAO. The
cost of a VSAT to receive the WAFS products would be of
the order of US $10000, excluding installation costs,
training or maintenance costs. The meeting was
informed that for the States served by the Central
American and by the Antilles meteorological telecommunication networks in WMO Region IV, a two·way (receive
and transmit) system was planned, the cost of which
would be approximately US $25 000.
6.32
It was reported that WAFC Washington would
disseminate three basic types of data: global gridded
binary (GRIB) data; alphanumeric OPMET data; and
graphical data (significant weather, wind and temperature and volcanic ash charts). It would further
disseminate other RAFC-prepared SIGWX charts when
transmitted to the United States until such time in the
future when the final phase of the WAFS was achieved.
6.33
The United States had agreed to provide free of
charge personal computer MS-DOS based software,
known as PCGRIDDS. This software was an extensive
application adopted to operate on the WAFS global
high-resolution GRIB data for use by States and aeronautical operators. This extremely powerful tool could be
used to display, print, contour, overlay, cross-section and
time-sequence wind and temperature and various other
meteorolOgical fields. In response to a query, the United
States stated that there would be limited maintenance of
the software.
6.34
It was stressed that because of the introduction of
new technologies and the new communications system,
training in the use and maintenance of the system would
be crucial, not only in its operation but also in obtaining
the maximum benefit from the WAFS.
6.35
In discussing the overall progress of the WAFS,
the delegate from France drew attention to a circular
letter from the WMO Secretary-General to all WMO
Permanent Representatives earlier in the year asking if
any problems were foreseen when the satellite broadcast
of WAFS products became a reality. He felt that this was a
very important initiative to address as it was a matter of
considerable concern to some Members. He pointed out
that the main problems concerned:
(a) Access to WAFS information by non-aeronautical

users;
(b)

The risks that the implementation of WAFS entailed
for national Meteorological Service (NMS) activities,
which might result in reduced funding for the latter
because of a lower profile given to NMSs.
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He also mentioned other important problems concerning
the conditions of WAFS implementation and financial
aspects.
6.36
As regarded access to WAFS information, the
delegate of France mentioned that the main principles
were that:
(a) The WAFS had been set up in order to serve the
Member States of ICAO;
(b) It was a matter of national sovereignty for the latter
Member States to define the procedures for access to
such information in accordance with the Chicago
Conventionj

France had explicitly designated the authority
responsible for disseminating meteorological information to aeronautical users in France, in pursuance
of the provisions of that Convention.
France had mainly expressed concern, not about the
principles themselves, but about certain deviations which
could be perceived in their application. In particular, the
delegate of France pointed out that, in certain cases,
there was no guarantee that access would be controlled
and that, in the case of non-respect of the principles,
practical means of action to have them respected were
non-existent. He pointed out that this situation was
likely to have repercussions of a commercial nature
outside the aeronautical sector, which was a problem
under debate in other bodies of the Organization. He
estimated that there was actually a Significant risk of
seeing the Meteorological Authority, designated by the
States under the Chicago Convention for supplying
meteorological information to aviation, eliminated from
the process of the supply to the final user, which he
considered would have the consequences described
below.
6.37
The delegate of France pointed to the significant
risk for the NMSs, especially those in developing countries, resulting from the loss of visibility and kudos
associated with implementing a system for supplying
information in which they no longer played any apparent role, whereas their basic activities, particularly within
the framework of the WWW were still fundamental to
the preparation of the information supplied to aeronautical users. Another delegation shared this concern. He also
mentioned the difficulty of situations in which the
Services which broadcasted the final information could
be the only ones deriving the benefit in terms of public
relations, whereas it was recognized that such broadcasting was only possible thanks to the efforts of the whole
meteorological community.
6.38
As regarded the financial aspects of WAFS implementation, the delegate pointed out that France had
always supported the position that WAFS information
should be available free of charge to the Member States,
and particularly so to the Meteorological Authority designated under the Chicago Convention. He noted that the
arrangements enVisaged for WAFS implementation in
Europe, and particularly for its SADIS broadcasting
system, had not yet been approved by ICAO. France had,
indeed, officially informed ICAO that it would not contribute to SADIS funding for the reasons described below.

(c)
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6.39
The delegate explained that France had been
operating a meteorological satellite direct broadcasting
system for five years, called RETIM, which covered most
of Region VI and the northern part of Region I. The
system broadcast selected WAFS data in encrypted form.
About 300 reception stations were currently operating
and cost less than the SADIS reception stations. France
had proposed to WMO, which had accepted, that RETIM
be an information broadcasting system for the GTS, and
to ICAO that RETIM be recognized as a facility which
could be used free of charge and free of constraints other
than the respect of the WAFS implementation principles
by the Member States for receiving WAFS information.
6,40
France also expressed its concern about the
implementation of a new WAFS broadcast/reception
system in developing countries, which it considered
would inevitably incur further expense while resources
were quite insufficient to ensure basic meteorological
operations. It also considered that the use of broadcasting
means such as the MDD, whose broadcasts were already
received by a good number of African NMSs, for example,
and whose performance was to be increased further,
could have been envisaged taking account of that financial aspect. However, it did acknowledge that the MDD
system did not conform to the required ICAO standards.
6.41
Several delegates responded to the points made
by France by pointing out the actual arrangements on
such matters as the funding, the protection of the
satellite broadcasts, and the need for authorization by
the national Meteorological Authority, and also the
extensive discussions leading to the decision on SADIS
byICAO.
6.42
The delegate of Switzerland pointed out that,
with the exception of the ICAO global WAFS satellite
distribution system (including SA DIS), existing and
planned satellite systems for the collection and distribution of aeronautical data, such as RETIM or FAX-E, were
regarded as national systems with an international footprint, and were not controlled by ICAO. Switzerland
preferred to participate in the ICAO global system to
ensure that the satellite systems used would meet ICAO
requirements. Several delegations as well as the lATA
observer supported the view of Switzerland. It was also
stated by Switzerland that the last ICAO Meteorological
Telecommunication Network for Europe Regional
Planning Group (MOTNE RPG) meeting in Paris had
agreed that any satellite system, other than SADIS, for
the collection and distribution of OPMET data was
regarded as a national system.
6.43
It was pointed out that the deSignated
Meteorological Authority was responsible for the distribution of WAFS data within its country and could use
whichever method it chose. Furthermore, the proposed
funding arrangement made it clear that all States within
the satellite footprint would have access to the data. The
Commission was informed of the cost-recovery scheme
under which SADIS would be funded. The cost for the
uplink centre and the space segment was of the order of
£300 000 annually. It had been proposed by a task force
of the ICAO European Air Navigation Planning Group
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(EANPG) that this should be a voluntary scheme with
payments being made by contributing States through
EUROCONTROL or directly to the WAFC Provider State.
6.44
In the discussion which ensued, the delegate of
France expressed his partial reassurance by the presentations of information from the WMO Secretariat, the ICAO
observer and the delegates from the two WAFCs. In particular, he welcomed the voluntary funding proposal which
had been developed and was due to be considered by the
Air Navigation Council by the end of 1994. He was also
pleased to hear about the data protection arrangements
and the fact that the WAFS broadcast information would
be provided free of charge to deSignated Meteorological
Authorities in the coverage of SADIS, whether or not they
contributed to funding of the system.
6.45
The Commission strongly re-affirmed the guiding principles of the WAFS, in particular that it was set up
to serve the contracting States of ICAO, and that the
WAFS information was for aviation purposes.
6.46
Several members felt that the introduction of
satellite distribution of high-resolution WAFS data would
have a positive impact on the work of NMSs, particularly
in smaller countries. In order to retain or regain a high
profile, they would need to increase their efforts in
services provided on a national and local basis, but the
host of information placed at their disposal, i.e. the
detailed output of a global forecast model, would
increase their ability to provide accurate and reliable forecasts and warnings for their aviation customers. It was
felt that both WMO, ICAO and the provider States
(WAFCs) should offer help and assistance in the
installation of the necessary hardware and technical and
scientific training in the use of the WAFS data.
6.47
The United States provided information
regarding five possible improvements to the global
aviation forecast system used at WAFC Washington. The
changes were focused specifically toward improving
services to the international and commercial aviation
communities.
6.48
The forecast model improvements fen into two
categories: accuracy and timeliness. The three improvements in accuracy would address known deficiencies in
upper-level wind and temperature forecast, notably errors
in the locations and underestimates of the speed of wind
maxima. The first of these was the introduction of more
accurate vertical computational schemes to retain details
of frontal structures associated with jets without the
overhead of greatly increasing vertical model resolution.
The second would be consistent increases in both the
horizontal and vertical resolution of the analysis and
forecast system, from about 110 km grid equivalent resolution and 28 layers to about 80 km and 40 layers. The
last accuracy improvement could be the application of a
statistical bias correction to the highest forecast wind
speeds, which were most badly under-forecast.
6.49
The two changes designed to improve timeliness
could include either moving the execution of the model
forward by up to as much as one hour and/or running
the system four times per day. The former change would
provide products to users more rapidly, while the latter

would provide maximum utility of real-time aircraft data
and allow more rapid responses to errors detected in
short-range forecasts.
6.50
In response to a query regarding the effect of a
statistical correction introduced to higher forecast wind
speeds, it was confirmed that the correction had only a
minimum effect on other derived fields and that the GR1B
header on a WAFS bulletin would denote whether a
statistical correction had been employed.
6.51
The decisions to implement any or all of these
changes would depend on the results of thorough testing
and evaluation.
6.52
An overview was given of the United States
mesoscale model, which was expected to be operational
in the near future. The current status of the system and
its planned use in forecasting aviation impact variables
were described. This 29 km, 50 level Eta coordinate gridpoint model would be run at least twice daily, with
output grids provided every three hours through the
36-hour forecasts. Hourly vertical profiles of all forecast
parameters would also be available at over 400 locations
within and around the contiguous United States.
6.53
Data from the system would be used in two new
ways to forecast Significant weather variables. Explicitly
forecasted cloud water and ice were expected, in turn, to
be particularly valuable in forecasting clouds, visibility
and areas of icing. It was expected that the explicit inclusion of turbulent kinetic energy would also provide an
important new tool for directly forecasting clear air
turbulence.
6.54
The applicability of these high-resolution results
and techniques to low-resolution global forecast systems
would also be assessed.
6.55
The United Kingdom provided information on
developments in the global numerical model used to
produce the WAFS data. A new Cray C-90 supercomputer
had been delivered in March 1994. Improvements in the
model formulation were being tested. Of particular interest to aviation was the increase in the number of levels in
the model to about 30. The vertical resolution around the
jet stream would be significantly improved, leading to
more accurate upper winds and temperatures.
6.56
Trials were also being carried out in the United
Kingdom on the data cut-off time for the model. It might
well prove possible to bring forward the timing of the
run to enable aviation products to be prepared earlier.
The possibility of six-hourly runs was also being investigated, in order to provide updates to the main issue of
WAFC products twice daily.
6.57
The Commission was informed of the continuing development of the software used on a workstation
to generate global SIGWX data in chart form from WAFC
London. Charts for the North Atlantic Area (NAT), which
were the responSibility of the London RAFC, were
currently proVided in this way. The Commission was
informed that other regional products would be generated by WAFC London on a gradual baSis. At each stage,
the data would be proVided for a period of assessment by
Regional Area Forecast Centres and users, before approval
was sought by ICAO for operational use.

17

GENERAL SUMMARY

6.58
The Commission was informed that the automation of the SIGWX would rely on numerically-derived
"first-guess" fields of the various elements of SIGWX.
"First-guess" fields for tropopause and jet stream data
were already being used; other fields would be introduced
in the near future. The Commission was interested to
note that ATEAM hoped to hold a meeting in Bracknell
during 1995 to discuss algorithms used to derive SIGWX
elements. It was expected that in preparing the global
SIGWX from these numerically-derived products there
would be some limited intervention by the forecaster to
improve the field product. The SIGWX data would, in
the first instance, be in cha,rt form for distribution via
facsimile. However, discussions were taking place towards
developing a suitable numerical code for providing global
SIGWX to be processed for use on PC systems.
6.59
When this development had been achieved,
global SIGWX would be distributed by WAFC London
both in the form of charts as well as in a numerical code
form, to provide a flexible service for aviation users.
6.60
With regard to the "final phase" of the WAFS,
lATA expressed the view that the "final phase" could be
achieved as soon as the WAFC could provide SIGWX
eqUivalent in quality to that presently available through
RAFCs. In this respect, it was irrelevant to the pilot
whether the SIGWX chart was produced by "fully objective means without human intervention" as expressed by
the United States, or by a "man/machine interface" as
proposed by the United Kingdom. lATA felt that the
likely delay in implementation of the "final phase"
resulting from "a fully objective means without human
intervention" was not justifiable.
6.61
A summary of the status of the United States
volcanic ash forecasting support showed significant
progress during the past several years. For airspace in the
United States, Volcanic Ash AdviSory Centres were being
established in Washington and Anchorage. Forecast guidance relied heavily on output from the Volcanic Ash
Forecast Trajectory and Dispersion (VAFTAD) model. This
system had recently undergone end-to-end testing, in
which facsimile products were quality controlled and
distributed to users within 25 minutes of model execution. In accordance with the ICAD WAFS Study Group
findings, the results of the forecasts were provided on
separate graphical products, rather than as a part of existing significant weather products. The products would be
available shortly after eruptions, and thereafter updated
usually twice daily.
6.62
The eruption of several volcanoes in the Asia/
Pacific and North America regions in the viduity of major
international air routes had highlighted the urgent need to
improve global services for the detection, monitoring,
trajectory and dispersion of volcanic ash cloud. The
Commission was informed of Australia's active role in these
areas. The Commission agreed with Canada's suggestion
that there should be increased cooperation amongst
Members that operated volcanic ash trajectory models,
both on an ongoing basis and during volcanic events.
6.63
The Commission noted with appreciation
Australia's agreement to conduct a second Workshop on

Volcanic Ash Cloud, co-sponsored by WMD and ICAD,
in 1995. This would follow the very successful workshop
held in Darwin (Australia) in March 1993, which had
been attended by representatives from Hong Kong,
Japan, Malaysia, New Zealand and the Philippines.

7.

AERONAUTICAL METEOROLOGICAL CODES

(agenda item 7)
7.1
The Commission recorded its satisfaction with
the successful introduction on 1 July 1993 of the new
aeronautical meteorological codes, notably the
METAR/5PECI and TAF. These had been developed at the
conjoint ICAO COM/MET/OPS Divisional Meeting and
the ninth session of the Commission (1990), had been
adopted by CBS-Ext.(90) and had been approved by the
forty-fourth session of the Executive Council. It noted
with approval that Recommendation 5/4, entitled
"Monitoring and review of operational experience with
the introduction of new operational requirements and
associated meteorological codes", of the conjoint session
had been addressed by an expert group meeting (30 May
to 3 June 1994) conSisting of Commission members from
all WMO Regions and representatives from ICAD, lATA
and IFALPA under the chairmanship of Mr J. Dear
(Australia). The Commission welcomed the favourable
and positive reaction to the new codes which had been
reported by both ICAD Contracting States and WMD
Members in surveys made by the ICAO and WMD
Secretariats on experience since 1 July 1993 from both an
operational and meteorological viewpoint.
7.2
The Commission examined and approved, in
principle, the proposed changes to the new codes which
had been agreed to by the expert group meeting. It noted
that these had been proposed either to clarify existing
regulations, to eliminate editorial inconSistencies, or to
address amended aeronautical operational requirements.
The amended operational requirements were discussed
by the Commission under agenda item 5. Several detailed
points were raised concerning the proposed changes to
the codes. It was pointed out that those would be
examined by the CBS Working Group on Data
Management and its Subgroup on Data Representation
and Codes, which was currently studying the new codes
to ensure that they complied with WMD coding practices
and procedures. It was noted that the proposed changes
to the codes would be considered by CBS and would be
implemented when Amendment 70 to ICAO Annex 3/
WMO Technical Regulations became applicable. In this
regard, some members feIt that the proposed date of
applicability of 1 January 1996 would not give enough
time to introduce necessary software changes and
suggested that this date be re-examined with ICAD. It
was, however, pointed out that the amendment of all
ICAO Annexes, not only for meteorology, was subject to
a strict triennial cycle which could only be disrupted for
pressing safety reasons. In ordinary circumstances,
Amendment 70 to ICAO Annex 3 would have been due
to become applicable in November 1995. However,
ICAO had accepted a proposal for the postponement of
this applicability date to 1 January 1996 both for
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aeronautical and meteorological reasons and to coincide
with the introduction throughout North America of
the new codes. It was hoped that these amendments
would mark the end of major changes to the codes both
because of the training and increased work load of
observers and because of the need to ensure that software
changes were minimized.
7.3
The Commission agreed with the concern
expressed by the expert group that the many national
differences from the codes which had been notified had
disturbing implications for airline safety. Although it was
felt that the adoption of the new RMK section in the
METAR/SPECI which a Member could use for additional
information for domestic consumption could go a
considerable way to ameliorating this problem, the
Commission nevertheless urged its members to make
every effort to keep deviations from the codes to a minimum. It was stressed that the information in the RMK
section should consist solely of aeronautical meteorological information. As the METAR/SPECI was an
aeronautical message financed by aviation, use of this
meteorological data for non-aviation purposes should
not be allowed. The Commission noted with approval
the information provided by several Members that they
were endeavouring to minimize national differences and
were moving towards full compliance with the codes,
particularly because of the proposal to add FEW
(1-2 oktas) and to redefine SCT as 3-4 oktas in the cloud
amount. The Commission adopted Recommendation 2
(CAeM-X).
7.4
A proposal was made with regard to RVR
measurement that, when instruments were used for
determining runway visual range, computations should
be made separately for each available runway up to a
maximum of four and that the light intensity to be used
for the computation should be that producing the best
value of the runway visual range, i.e. that corresponding
to the operation of the lights at maximum intensity. It
was pointed out that this had been brought to ICAO's
attention for its consideration. lATA however pointed out
that maximum lighting was used only very rarely and
that their operational requirement was as stated in the
current ICAO Annex 3/WMO Technical Regulations
[C.3.1] 4.7.8, which stated that the light intensity to be
used for the computation of RVR should be:
(a) For a runway with the lights switched on, the light
intensity actually in use on that runway;
(b) For a runway with lights switched off (or at the
lowest setting pending the resumption of operations), the optimum light intensity that would be
appropriate for operational use in the prevailing
conditions.
7.5
The five recommendations adopted by the
expert working group were examined by the
Commission. It noted that two of these recommendations, namely the question of observing and reporting
visibility with a view to determining the optimum
method consistent with aviation requirements and the
development of an operational requirement for forecasting temperature in TAFs, had been brought to the

attention of the ICAO Air Navigation Commission with a
view to requesting the ICAO Secretariat to study the
matter in consultation with WMO. In agreeing with the
recommendation on visibility, one member suggested
that a further definition should be sought of a term
currently used in his country of sensor equivalent visibility, which denoted the visibility as measured by an
automated system. lATA reiterated its preference for
prevailing viSibility. The diverse views of the members of
the Commission on the subject of visibility highlighted
the need for a study to be undertaken on this issue.
Although a number of members informed the
Commission of their movement towards automated or
semi-automated observations, lATA pointed out that its
pOSition was that such reports were acceptable only if
they fully met the stated operational requirements. With
regard to definitions acceptable to the aviation community of precipitation intensity and well-developed
dust/sand whirls (dust devils) and funnel clouds, the
Commission agreed that a problem existed and adopted
Recommendation 3 (CAeM-X).
7.6
The Commission noted that there was a need
for reference material, easily understandable to users,
explaining the meaning of certain weather phenomena
not familiar to pilots. It was agreed that following the
adoption of the proposed changes to the aeronautical
meteorological codes, the publication Aerodrome
Reports and Forecasts: A User's Handbook to the Codes
(WMO-No. 782), should be updated and that it should
contain as an appendix, a list of the official WMO definitions of the various weather phenomena relevant to
aeronautical meteorology, together with an explanation
of these definitions where this was felt necessary.
I

8.

METEOROLOGICAL SUPPORT FOR GENERAL
AVIATION (agenda item 8)

The Commission noted with interest the
8.1
background information provided on this agenda item
and expressed its appreciation for the work carried out by
the Expert Group on General Aviation as well as for the
thorough review of its work undertaken by PROMET.
8.2
The Commission was informed of the
two-product scheme proposed by PROMET to meet the
expressed needs for meteorological support to general
aviation. The Commission endorsed the PROMET
proposal, which consisted of an abbreviated general
aviation forecast called GAMET and an associated advisory
deSignated as AIRMET, with the latter including only a set
of speCified weather phenomena hazardous to general
aviation not already mentioned in GAMET. It noted that
the two-product scheme was part of the proposed
Amendment 70 to ICAO Annex 3, which was currently
under consideration.
8.3
One delegation felt that the upper limit of
FLIOO, as proposed under Amendment 70, was unduly
restrictive, particularly in mountainous areas, and that
the upper limit should be a matter of national
jurisdiction. Another suggested that a validity period of
nine hours, instead of the proposed six hours, would be
more appropriate.

GENERALSU~ARY

8.4
The Commission noted with interest the results
of the discussions on training needs for general aviation
pilots and meteorologists during both the expert group
meeting and the PRO MET session. The Commission
concurred with the view expressed by PRO MET
that general aviation pilots were, in general, the most
inexperienced but also the most in need of meteorological information because, among other things, they
operated at levels most exposed to hazardous weather
phenomena that could affect flight safety.
8.S
The Commission was informed further that
PROMET had strongly endorsed the recommendations of
the expert group meeting on the need for training in
relevant areas of aeronautical meteorology of personnel
engaged in general aviation. These recommendations
stated that:
(a) The whole area of pilot training should be reviewed
with a view to ensuring that pertinent and safetyrelated topics were stressed without unnecessary
elaboration or complicated scientific explanations;
(b) The additional training of forecasters tasked with
preparing aviation forecasts including meteorologists working for air companies and briefing officers
should be undertaken.
8.6
The Commission considered the recommendations of PRO MET and adopted Recommendation 4
(CAEM-X).
8.7
The general question of the level of knowledge
in aeronautical meteorology required for pilot licenses
was considered by the Commission. It recognized that

the specification of requirements was the responsibility
of the Aeronautical Authority in each state within
standards and recommended practices set out in ICAO
Annex 1. Nevertheless, the Commission felt that ICAO
might wish to review and update, as necessary, the syllabi
for pilot training in aeronautical meteorology for all categories of pilot licenses to reflect recent developments in
meteorology.
8.8
The Commission considered that, in collaboration with the Aeronautical Authority, NMSs could
contribute to the specification, development and promotion of pilot training in aeronautical meteorology
through:
(a) Involvement in the development of the aeronautical
meteorology syllabus for pilot training;
(b) Developing packages of training material for trainee
pilots and instructors;
(c) Setting up procedures for overseeing and reviewing
examination questions/answers in aeronautical
meteorology;
(d) Providing guidance to teaching institutions.
8.9
The Comission also identified the need for
general guidance material in meteorology to assist in
pilot training in aeronautical meteorology and considered that the material should be prepared by the
PROMET working group in collaboration with ICAO and
users. The Commission noted that a multimedia training
package had been developed by Canada and felt that this
could be very useful input to the proposed guidance
material.
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8.10
The ninth session of the Commission for
Aeronautical Meteorology (1990) had agreed that there
was a need to upgrade pilot training in tropical meteorology, and was informed that work had started in PROMET
to prepare a compendium on tropical meteorology for
aviation purposes.
8.11
The Commission noted the progress made in
developing the compendium and supported the
establishment of a PROMET subgroup, including representatives from ICAO and user organizations, to facilitate
the preparation of additional draft text of incomplete
sections and reviews of the draft. It agreed that the work
of the subgroup would largely be carried out by
correspondence under the leadership of the chairman of
PROMET. Members in tropical regions were invited to
prepare draft material for the annexes based on a model
annex presented to the Commission.
8.12
The United Kingdom informed the Commission
of the developments towards providing tailored services
for general aviation in the United Kingdom, as arranged
by the Civil Aviation Authority (CAA). These services
employed centrally-produced guidance with input from
regional forecasters. Users' needs had been recognized by
consultation and the services had evolved employing
new technology to improve access to the data.
8.13
Under bilateral agreements between the CAA and
the UK Meteorological Office, low-level weather forecasts
were made widely available by using telephones, telex,
facsimile and PC systems. In this way, flight safety was
recognized by making pre-flight information easily available to all levels of users. Under the service, access to a
forecaster for clarification of the forecast was available by
telephone.
8.14
The Commission was also informed by the
United Kingdom on the development of facsimile
services and PC systems. The advantage of these services
and systems was that graphical products could be
provided which enabled users to assimilate quickly
important aspects of the weather. It was explained that
two levels of service were given using the facsimile
system. Some users were limited to a broadcast system
where data was given on a regular and routine baSiS, as
specified by the user. The other facsimile service was a
"dial-up" system allowing the user to select and download specifIc data.
8.1S
In France, general aviation, which was usually
exempted from these fees - thus benefitted from the
services free of charge - had to finance the products and
distribution means which were specially intended for it.
Meteorological support for visual flight use (VFR) flights
in France comprised both daily services and services for
competitions and was intended for powered flight as well
as hang-gliding or soaring flight. Because of the excellent
technical and financial collaboration between the
Aeronautical Federations and Meti~o-France, the federations had taken part in the definition of products and
broadcasting means, and pilots had played an important
monitoring role in the process.
8.16
It was reported that these services used both
modern (facsimile and telematics) and conventional
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(telephone) communications means. Services particularly
intended for powered flights included the METAR magazine, a Minitel service giving information to general
aviation bulletins, specific forecasts, METARs, TAFs,
SIGMETs and GAFORs. Another service was the Aerofax
facsimile service, which gave standard flight documentation, METARs and TAFs, wind/temperature charts up to
FLl95, and national SIGWX charts. Both services, access
to which was reserved for aeronautical users, were accessible from abroad if the Meteorological Authority of the
country concerned had no objection. A further service
was the answerphone service which gave a general situation bulletin and a set of very fine-scale plain language
bulletins, updated four times a day in summer and three
times a day in winter.
8_17
An interesting development reported by France
was the introduction of a new sonde, fixed to soaring
aircraft and helicopters for sounding the lower layers of
the atmosphere. This information was used, inter alia, in
the preparation of a fine-scale bulletin especially useful
for soaring flight and hang-gliding. Local forecasts for
such customers were provided either through the Minitel
or by answerphone. In answer to a query, it was reported
that such sondes could be adapted for use on cable cars
or helicopters.
8.18
A new national telephone service to serve all
general aviation users had been set up, which enabled
pilots to consult a forecaster directly and it was reported
that a subscription telephone answering system was also

being developed.
8.19
The use of the Rapid Update Cycle (RUC) in
commercial and general aviation forecasting in the
United States was discussed, along with details regarding
the structure of the analysis and forecast system and
plans for future improvements. The RUC was designed
specifically to provide frequently updated and timely
very-short-range forecasting information to improve
aircraft safety and operational effiCiency.
8.20
Analyses and 12-hour forecasts were produced
every three hours, using radiosonde data when available
and automated aircraft and wind profiler data at all
times. The model was formulated in isentropic coordinates to help preserve observed information near the jet
stream and was being run using 25 levels of data on a
60 km grid covering the contiguous 48 States of the
United States.
Results of pre-implementation tests showed that
8.21
the analyses were very true to the input observations and
had no gross biases. Results also showed that the RUC
produced very good forecasts (out to at least six to nine
hours) of upper-level wind and temperature fields and
significant low-level phenomena, including regions of
moisture convergence and wind shifts.
8.22
The system was being implemented operationally. In 1995, efforts would be made to increase the
resolution of the model to 40 km and 40 levels, with
hourly analyses beginning when sufficient data became
available. The 12000 aircraft reports per day in
1994 were expected to nearly double in the next two to
three years. It was reported that the enhanced resolution

and physics in the future system should improve
short-range forecasts of a variety of aviation impact variables, including clouds, ceiling, visibility, icing and
turbulence.
8.23
It was pointed out by one delegation that
general aviation needs, and the way these needs were
met, could be very different in developing countries. The
Commission noted this point and considered that it
should be taken into account in formulating training
requirements.
8.24
South Africa informed the Commission that it
was about to introduce a new service for general aviation,
which included domestic commercial flights as well as
helicopters. This new paCkage, consisting of a SIGWX
chart (low, medium or high), an upper-air wind and
temperature chart, and TAF and METAR bulletins, was
about to be made available to users via PC and facsimile.
The aim was that meteorological aviation documentation
would then be available to remote aerodromes, aviation
companies and even the private pilot. Responses received
from the aviation industry had been overwhelmingly
positive (98 per cent).

9.

METEOROLOGICAL SUPPORT FOR HELICOPTER

OPERATIONS (agenda item 9)
9.1
The Commission noted that following the
debate on the provision of meteorological information
for helicopter operations, a recommendation had been
developed by the conjoint ICAO COM/MET/OPS Divisional Meeting and the ninth session olthe Commission
(1990) on the need to develop guidance material on the
provision of meteorological support to international helicopter operations based on the relevant proVisions of
ICAO Annex 3/WMO Technical Regulations [C.3.1.].
9.2
The Commission welcomed the draft guidance
material for international helicopter operations presented
by the Secretariat. During the discussion on the draft, a
view was expressed that the draft guidance material, as
developed, had put more emphaSis on helicopter offshore operations than on such operations over land areas,
in particular over mountainous terrain. Several members
felt that this aspect needed to be addressed in the
guidance material in view of the increasing number of
rescue and transport operations in mountainous terrain.
It was agreed that this would be carried out by WMO and
ICAO with contributions from the members of the
Commission.
9.3
A question was raised about the applicability of
the guidance material in view of the regional differences
in requirements for meteorological services for helicopter
operations. It was pointed out that this aspect had been
recognized by the conjoint ICAO COM/MET/OPS
Divisional Meeting and the ninth session of the
Commission (1990). This material, to be published
jointly by WMO and ICAO, would be for guidance only,
giving the necessary flexibility. One delegation indicated
that the guidance material would be useful but
commented that difficulties existed in obtaining the
required meteorological information from offshore sites.
In this connection, one delegation indicated that in the
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North Sea progress was being made as a result of the
implementation of the ICAO Annex 3/WMO Technical
Regulations [C.3.1.] recommendations.
9.4
The Commission recorded its thanks to the
former chairman of PRO MET, Mr K. Pollard, OBE, for
preparing the draft joint WMO/ICAO guidance material.
9.5
The Commission was informed of the
experience in the United Kingdom on the provision of
meteorological services to support offshore helicopter
operations. A PC-based system called Meteorological
Information Self-briefing Terminal (MIST) was used for
the delivery of near-real·time data direct to the briefing
units of helicopter operators. It was pointed out that
information provided on the MIST PC, equipped with
full colour graphics, enabled helicopter pilots to prepare
their flight plans, thus ensuring as far as possible the
safety and efficiency of their operations from a
meteorological perspective. The Commission noted with
interest that discussions were taking place in the United
Kingdom over the provision of aerodrome meteorolOgical
reports from selected offshore locations in support of
forecasters and pilots. Trials were being conducted to
assess the use of automated observing systems from
offshore platforms.
9.6
The Commission noted further the development
of an objective assessment of icing risks using forecasts
obtained from the mesoscale version of the UK
Meteorological Office unified model to meet the needs of
helicopter operators in a region commonly prone to
icing. In addition, it was reported that objective icing
forecasts derived from temperature, liqUid water content
and drop size would be produced in the future.

10.

PERFORMANCE ASSESSMENT OF AVIATION
WEATHER FORECASTS (agenda item 10)

10.1
It was noted that the performance assessment of
aviation weather forecasts had a long history in the
Commission. As far back as the seventh session, in 1982,
the Commission had felt that the evaluation and verification of forecasts was very important for the quality
control of existing services and the evaluation of new
forecast techniques. The seventh session of the
Commission had requested PRO MET to develop guidance material for the evaluation of TAF and TREND-type
landing forecasts. A PROMET Study Group under the
chairmanship of Dr N. Gordon had tackled this complex
subject and had presented a report to the eighth session
of the Commission in 1986.
10.2
The delegate from the United Kingdom
described verification in .three areas - upper-air wind
and temperatures, Clear Air Turbulence (CAT), and TAFs.
As far as upper-air winds were concerned, both traditional statistics (e.g. root mean square vector error
calculated using radiosondes) and new statistics (route
integrated equivalent headwinds calculated using aircraft
data) were presented. The latter had been calculated
using the very accurate data derived from ASDAR
measurements. ASDAR data were also used in the verification of CAT forecasts. The verification of TAFs was
addressed briefly.

10.3
One delegation remarked that the performance
assessment of aviation weather forecasts had cross-linkages with many of the agenda items before this session of
the Commission. It felt that NMSs would continue to
playa vital and essential role within their country, where
strong direct links would have to be maintained with
aviation customers. The national role would continue to
include providing observations and forecasts for aviation
(METAR/SPECIs and TAFs), warnings such as SIGMETs, and
en-route weather information for national or subregional
aviation. It would be extremely important that aviation
users received a service which was demonstrably of high
quality and which brought benefits to the customer;
ongoing performance assessment of processes and
services - not just forecast verification - was an integral
part of this. It felt that performance assessment was
useful in a number of ways. As an example, the way that
information from performance assessment could be used
directly to improve performance by providing feedback
to improve systems, and in allowing ongoing dialogue
with customers both to defuse criticism and to demonstrate benefits, was cited. In conclusion, quality was the
hallmark of service, and one of the keys to this quality
was performance monitoring and assessment.
10.4
It was recommended that, for upper-air wind
and temperature forecasts, a primary basis for international aviation comparison should, in the future, be
verification against automated aircraft data, including
the use of route-integrated equivalent head winds.
10.5
It was suggested by the observer from lATA that
performance assessments for TRENDs were perhaps as
important as those for TAFs. Continuing with this theme,
one delegation pointed out that, despite the higher
precision now allowed in TREND in the revised METAR
code, very few TRENDs which had been inspected in
Europe had taken full advantage of this improved
preciSion capability.

11.

AUTOMATED OBSERVING SYSTEMS AT
AERODROMES (agenda item 11)

11.1
The Commission was informed of the increasing
use of automated observing systems which had occurred
since the last meeting of the Commission. Several delegations reported their experiences with these systems.
. 11.2
Within the United Kingdom, the use on civil
aerodromes was limited for the time being. One of these
systems, called Computer Aided Meteorological
Observing System (CAMOS) linked a flexible number of
sensors to a PC for processing and displaying the data.
The United Kingdom viewed the use of automated
observing systems as a useful support to the observer on
an aerodrome, providing a degree of quality control on
the METAR message. Another benefit reported by the
United Kingdom was that automated sensors allowed
observers to concentrate on the assessment of flight
safety-related parameters still requiring subjective evalu.ation, such as visibility, present weather and cloud
details. The Commission was informed that meteorological reports on many civil aerodromes in the United
Kingdom were provided by non-meteorologists, but
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mainly by air traffic control (ATC) assistants. Because of
the development of automated systems and of the
increasing number of ATC observers, discussions were
taking place with the Safety Regulation Authorities for
Aviation towards introducing regulatory standards for
meteorological observing on aerodromes to ensure the
quality and integrity of the meteorological information.
11.3
The Commission was informed of the experience
of the United States with the deployment and operation
of the Automated Surface Observing System (ASOS), a
joint venture of the US National Weather Service, the
Federal Aviation Administration and the Department of
the Navy. ASOS was described as a microprocessor-based
system using an array of sensors typically located at
touchdown zones of airfields which had sophisticated
algorithms to process data and provide surface aviation
observations at aerodromes. Each meteorological element
was updated every minute except for wind, which was
updated every five seconds, The sky and visibility observations were "eported to be the most difficult to automate
and were the most difficult for the users to comprehend.
The United States recognized that user understanding of
the system and the correct siting of sensors were the most
critical aspects to be addressed in order to reap the full
benefits of such systems. Siting the sensors was extremely
critical for attaining acceptable performance.
11.4
The United States provided the Commission
with information on the representativeness of meteorological parameters obtained from the ASOS. It indicated
that evaluation of automated observations relating to sky
conditions, visibility and precipitation identification
provided by optical and laser sensors had been performed
for many years to ensure the representativeness of
collected parameters. Original studies were conducted
using three ceilometers and visibility sensors in a triangular array with the observer in the centre. Results of
testing and evaluation of the system led to the conclusion that one sensor would be adequate for meeting the
representativeness and accuracy requirements of these
automated observations. Several delegations questioned
the validity of such global conclusions for other sites in
different areas and climates.
11.5
The United States considered that ASOS could
provide a representative observation that did not require
a human presence. It was indicated that of the approximately 800 systems to be installed more than 400 would
be located at non-towered aerodromes where, currently,
no observation was made. The remaining systems at
towered aerodromes would have augmentation capability
for some elements until full automation could be
achieved.
11.6
The Commission was informed of standard
automatic weather stations being installed at selected
locations in Australia. The system was reported to
provide regular real-time measurements of meteorological parameters with data output at one second,
one minute or lO-minute intervals, which could be
displayed in meteorological offices, air traffic control
centres and control towers. In addition, the automated
system generated a METAR message at half-hourly or

hourly intervals, a SPECI message at any time that previously specified criteria were exceeded, and synoptic
observations at three-hour intervals. About 180 automatic weather stations were in operation with about 90
of these at aerodrome locations for which a TAF message
was prepared. The Commission was informed, however,
that the system made provision for, but did not currently
report the critical visual elements of cloud, visibility and
present weather for which there was an important
requirement, but that visual data input by an observer
was included in all aviation systems. The Commission
was further informed that trials were under way for the
broadcast of automated weather data on very-high
frequency omnidirectional range (VOR) radio-frequencies
for pilots on approach to airports. There was strong
industry support for this broadcast.
11.7
Contributions were made by many delegates on
the use of automated observing systems. It. was felt that
automated observing systems could provide acceptable
measurements of some elements, for example temperature,
pressure and wind. Even for the more difficult elements,
such as visibility and cloud, automated instruments could
at least provide valuable assistance to the human observer.
Automated systems continued to improve but, despite the
improvements, doubts were expressed on the capability of
providing automated observations which were fully in
compliance with the provisions of ICAO Annex 3/WMO
Technical Regulations [C.3.1]. lATA indicated that there
were no plans to change the requirement of the airline
users as expressed in ICAO Annex 3.
11.8
Concern was expressed by some delegations
about the representativeness of automated observations,
particularly for viSibility. Some centres used sensors at
more than one location to help overcome this problem.
The importance of observing standards was emphaSized
by several delegates. Improving the understanding of the
users was also noted as important.
11.9
The particular difficulties of developing countries were recognized, particularly with respect to the
affordability and maintenance of automated systems.
These would only increase the technological gap between
developing and developed countries. It was accepted that
individual countries would proceed at their own pace
and that the quality and communication of the observations were more important than the means by which
they were produced.
11.10 The Commission recognized that, since its last
session in 1990, considerable technological advances had
been made in improving automated observing systems_
'The Commission noted that an increasing number of
countries were using or planning to use these systems,
usually in conjunction with a human Observer, to
provide aeronautical meteorological observations and
reports. The Commission noted further, however, that
current automated observing systems on their own did
not fully meet the requirements for aeronautical meteorological observations and reports as embodied in
ICAO Annex 3/WMO Technical Regulations [C.3.1].
Consequently, the Commission felt that there was a need
for continued monitoring of the development of these
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systems and that close collaboration with CIMO was
essential to ensure that the calibration and standardization of the automated observing systems met the
requirements of aviation.

12.

AIR REPORTING (agenda item 12)
The Commission noted the current obligation
in ICAO Annex 3/WMO Technical Regulations [C.3.I.],
section 5 entitled"Aircraft Observations and Reports" for
States to arrange "for observations to be made by aircraft
of its registry operating on international air routes and
for the recording and reporting of these observations". It
agreed that over the years the AIREP system had been
beset with difficulties, particularly in the communications field and even in ensuring a reasonable level of
compliance.
12.2
The Commission was informed by the ICAO
representative that section 5 of ICAO Annex 3/WMO
Technical Regulations [C.3.I.] was being amended as part
of the proposed Amendment 70 to ICAO Annex 3 to
meet the future requirements of automatic air reporting
in a data-link environment. The proposal would also
update provisions related to manually-produced air
reports, sent via voice communications. This work had
been undertaken in response to Recommendation lOll
of the conjoint ICAO COM/MET/OPS Divisional Meeting
and the ninth session of the Commission (1990).
12.3
Broad support had been received for the amendment proposal, which had still to be adopted by the
ICAO Council and the WMO Executive Council. The
amendment proposal constituted a substantial update
and a complete reorganization of the proviSions related
to air reporting, It concerned the types of air reports,
means of reporting, content of air reports, frequency of
routine reports, and exchange of air reports. Only two
types of air reports would be specified, routine (during
en-route and climb-out phases of the flight), and special
and other non-routine air reports (during any phase of
the flight). Automated air reporting through the airground data-link would be the preferential mode of
reporting. The conditions prompting a pilot to make a
special air report would essentially be the same as those
that required the issuance of a SIGMET message. One of
the overriding principles during the development of the
amendment was the alignment, as far as practicable, of
the content of the manual and automated air reports.
Automated routine air reports would be associated with
the automatic dependent surveillance (ADS) reports, used
mainly for ATC purposes. For automated routine air
reports, a frequency of one every 15 minutes had been
agreed for the en-route phase, with one every 30 seconds
during the climb-out phase. However, in the case of air
routes with high traffic denSity, one aircraft per hour per
flight level approximately would be designated to make
routine observations. Similarly, one aircraft per hour
would be designated to report during the climb-out
phase at each international aerodrome.
12.4
All air reports would be sent to the two WAFCs
and, as appropriate, to the RAFCs and Volcanic Ash
Advisory Centres. Moreover, the associated MWO would
12.1
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receive all special air reports and those routine air reports
which had been sent by voice communications for their
onward dissemination in accordance with ICAO regional
air navigation agreement. In response to a query on the
availability of air reports at other locations, such as
NMCs, it was painted out that WMO publications, such
as the Manual on the Global Data-processing System (GDPS)
(WMO-No. 485) contained provisions to ensure the
appropriate availability of air reports.
12.5
The Commission attached considerable importance to the updating of section 5 of ICAO Annex 31
WMO Technical Regulations [C.3.I.] to take into account
the possibility of automated air reporting as modern
aircraft had the ability to produce and transmit
automatically very accurate meteorological reports at
very short time intervals. It noted that this reporting
would, however, be done in conjunction with the implementation of the ADS. The ADS would first be
implemented over meteorologically data-rich areas of
America, Europe, the North Atlantic and the Nort.h
Pacific and although planning for ADS had been initiated
in other regions where meteorological data was sparse,
the system would not become global until some time in
the next century.
12.6
Some of the benefits associated with air reports
were highlighted by the delegate of New Zealand. He
painted out that improved forecasts of wind and temperature would lead directly to savings in fuel consumption
through improved flight routing and planning. Fuel costs
dominated aircraft operating expenses, exceeding
combined crew, depreciation and maintenance costs. If a
system or measure could effect as little as a one per cent
reduction in fuel used, its cost could very quickly be
amortized. He further drew attention to the direct benefits to aviation in terms of improved forecasts and,
hence, fuel savings brought about by the special character of aircraft observations. He stressed that, although
cruise-level AIREPs at a single level were not ideal for
NWP systems, the improvement in the computer analysis
would still be greatest at the level of the observation,
thus providing a direct feedback to aircraft users. The
asynoptic nature of such observations would provide
immediate feedback on the accuracy of the WAFS forecasts, making possible immediate amendments if
necessary, rather then waiting for the next forecast model
run. He also pointed out that turbulence and icing information would result in better safety through improved
forecasts of significant en-route weather.
12.7
The Commission noted with interest a
presentation by the United Kingdom on the issue of the
required resolution (reporting interval) for aircraft in
the cruise phase for global NWP. The concept developed
was one of a four-dimenSional box in which one report
was reqUired. lt had been shown by experimentation
that the size of the box for current applications was
60 nautical miles by 60 nautical miles by 2 000 feet by
one hour. For areas where traffic flows were light, this
meant that all aircraft should report approximately
every seven minutes to meet the optimum reqUirement.

For areas where traffic flows were heavy, for example
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the North Atlantic, only a subset of aircraft would be
required to report, for example on each track and
altitude one aircraft per hour should report.
12.8
A cost-benefit study had been performed, which
showed that the benefits to airlines of improved forecasts
stemming from the availability of extra aircraft data.
(transmitted automatically) exceeded the cost by a factor
of four. The study had been challenged by lATA and
further work to refine the study was being carried out.
The need for reports of liqUid water content, particularly
as a guide for icing forecasts, was stressed by the United
Kingdom.
12.9
The Commission noted with interest the MeteoFrance project to collect, in collaboration with Air Inter,
automatically-transmitted in-flight meteorological data
(temperature and wind) and, later, humidity. The
measurements (latitude, longitude, altitude, time,
temperature, wind speed and direction) were made on
climb-out at regular 30-second intervals starting
immediately after take off. Forty measurements would be
made and immediately transmitted in a single report, i.e.
some 20 minutes after departure. This information would
be transmitted through the SITA AIRCOM network
(Aircraft Communications Addressing and Reporting
System (ACARS)).
12.10 The chairman of the Operating Consortium of
ASDAR Participants (OCAP) informed the Commission of
the history and present status of the aircraft-to-satellite
data relay (ASDAR). He said that a prototype ASDAR had
been developed for the First GARP Global Experiment
(FGGE) in the 1970s. These ASDARs reported altitude, air
temperature, wind speed, and direction. The observations
were taken from the aircraft avionics system at sevenminute intervals at cruising level and were transmitted
hourly through the meteorological geosynchronous satellite data communications system. No data processing in
addition to that performed by the aircraft avionics
system was carried out by the ASDAR unit.
12.11 The experience gained with the prototypes had
been encouraging and, consequently, a Consortium of
WMO Members had been formed to develop a production version. The production ASDAR specification
included requirements for raw data quality control and
smoothing to increase data resolution and representativeness. Observations were made during climb and descent
as well as in cruising flight and were suppressed during
aircraft manoeuvres.
12.12 The data sources for ASDAR were derived from
the aircraft avionics system. Raw data from the avionic
systems were sampled at one-second intervals and observations were formed at set time intervals (seven minutes
in cruise) or at specific pressure levels in climb and
descent. Each ASDAR observation contained the following data:
(0) i.atitude in degrees and minutes;
(b) Longitude in degrees and minutes;
(c) Time in hours and minutes;
(d) Pressure altitude in feet;
(e) Static air temperature in degrees Celsius;
(fJ Wind direction in degrees;

Wind speed in knots;
Presence of turbulence (cruise mode only).
Smoothing was carried out on the raw data samples to
give an equivalent of 10 seconds averaging in climbl
descent and 30 seconds in cruise mode.
12.13 The OCAP chairman reported that thirteen
systems were in current operational service, 10 on British
Airways, one on KLM, one on Lufthansa and one on
Saudia. He added that negotiations were well advanced
to install ASDAR units on two aircraft each of Air
Mauritius, KLM and South African Airways.
12.14 ASDAR temperature and winds agreed well with
those produced by the operational numerical models.
Ascent and descent data also showed excellent agreement
with adjacent radiosonde data. Software changes in the
ASDAR processor had reduced the number of (unwanted)
profile reports. Regarding relative humidity reporting, the
ASDAR consortium planned to install and test a sensor in
1995.
12.15 In discussing other systems, the OCAP chairman
reported that a project to equip a number of KLM
Boeing 747 aircraft to report in AM DAR code through the
VHF ACARS system had been initiated. The software for
these systems was based on ASDAR speCifications.
12.16 The OCAP chairman felt that by the year 2000,
ASDAR units would have been operational in some
instances for over 10 years. At that time, and because the
ASDAR programme would be winding down, it would be
imperative that other types of aircraft automated meteorological reporting be brought into service to tap the
potential of such a rich data source. He pointed out the
burgeoning number of such systems at present and the
possibilities of new systems in the future, and stated that
now was the time for global planning to take place to get
the maximum benefit from the systems at minimum cost
to NMSs.
12.17 In discussing automated air reporting, one delegate characterized it as being a revolution rather than a
development. The costs of communications, which
varied conSiderably worldwide, were not to be underestimated, although economies of scale and the use of such
techniques, as batching, were cited as ways in which
such costs could be left to a manageable level. In this
connection, it was noted that ADS reports would not be
batched.
12.18 The possibility of establishing a fund for such
reports was mentioned. The Commission noted with
interest the standard-setting on data-link applications
currently underway in the United States, and appreciated
the suggestion that this national effort should be
expanded to meet international needs.
12.19 The Commission acknowledged that one of the
major current data problems which would probably
continue until a cheap alternative was found for the
radiosonde, was the lack of reliable and continuous
upper air soundings in many parts of the world,
particularly in areas such as Africa, South America and
parts of Asia. Automated air reports in the ascent and
descent phase could fill this gap especially if humidity
measurements were to be introduced. The Commission
(g)

(h)
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agreed that steps would have to be taken to ensure that
the information reached, in a timely manner, the
meteorological services in the countries in which the
soundings were carried out. It was further noted that in
the United States, trials were under way to determine the
best sensor to be fitted on an aircraft for measuring
relative humidity.
12.20 There was general agreement that the study on
the cost, collection and dissemination of automated
meteorological reports from aircraft, proposed by WMO
was important. It was suggested that it might be
expanded to include an investigation into improvements
in the use of the data for aviation purposes, for example
through improved data assimilation. Although it was
agreed that this was important and necessary, it was felt
that this investigation should best be carried out in
another forum.
12.21 It was agreed by the Commission that automated meteorological reporting from aircraft represented
a prime source of meteorological data. The current
systems including ASDAR, KLM AM DAR, the Meteorological Data Collection and Reporting System (MDCRS)
(United States), the Aircraft Communications Addressing
and Reporting System (ACARS VHF) (Australia), and the
new Meteo-France/Air Inter systems were generating
considerable amounts of top quality data and the
Commission commended those involved in its production and dissemination. All the systems had financial
implications, however, and the Commission felt it impor·
tant that a full study should be undertaken to investigate
the various issues associated with the cost, collection and
dissemination of automated meteorological reports from
aircraft. This study would include:
(a) Meteorological requirements: a study of the meteoro·
logical requirements for automated meteorological
reports from aircraft taking into account:
(i)
Global requirements to be obtained from
those Meteorological Centres running global
models;

Regional requirements to be obtained from
those Meteorological Centres running
regional models;
(iii) National requirements, particularly in the
ascent/descent phase at aerodromes in the
WMO Member country concerned;
(b) Survey of aircraft capabilities: a survey of the technical capabilities of aircraft, both current and planned,
including the existence of dedicated on-board
processing equipment to produce meteorological
reports automatically. This would include an
enumeration of the total number of aircraft and an
analysis of the route structures of airlines to determine the optimum coverage of data-sparse areas,
both spatially and temporally;
(e) Survey of communication options: a survey of
current and planned aircraft data communications
systems and the ground communications, and
data dissemination process including, as far as
possible, an analysis of the cost involved in various
options;
(ii)
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Data management and quality control: a survey of
current and planned data management and quality
control procedures for all automated meteorological
reports from aircraft;
(e) System options with cost considerations: the definition of different operational scenarios for automated
meteorological reports from aircraft, balancing
global, regional and national requirements against
cost and taking into account or incorporating the
current operational systems.
12.22 The Commission expressed its interest in the
endorsement by the Executive Council at iis forty-third
session of Recommendation 4 (CBS-Ext.(90» which, inter
alia, invited the Operating Consortium for ASDAR
Participants (OCAP) and the CAeM to cooperate with the
CBS Working Group on the GOS in the preparation of a
plan for the development of AM DAR. The recommendation further requested the president of CAeM, in
coordination with the president of CBS, to arrange
for full consultation and cooperation with airlines and
aviation organizations in the development and implementation of the AMDAR programme and its integration
into the World Weather Watch. The Commission felt
that this was an appropriate method of addressing the
issue and requested the president to take the necessary
action to ensure that progress was made. It attached
considerable importance to the full ASDAR Programme
Board meeting in Geneva from 21 to 24 February 1995,
where one of the items on the agenda would be the
further development of the AMDAR programme.

(d)

13.

ECONOMIC BENEFITS OF AERONAUTICAL
METEOROLOGICAL SERVICES (agenda item 13)

13.1
The Commission was informed of the results of
the Conference on Economic Benefits of Meteorological
and Hydrological Services, which had been held in
Geneva from 19 to 23 September 1994. It had been
attended by 250 participants from 127 countries, including 85 Permanent Representatives or Directors of national
Meteorological and Hydrological Services (NMHSs).
Participants also included representatives of the private
sector and academia. Following the presentations and
discussions of 75 papers, the conference recommended,
inter alia, that WMO should playa more active role in the
conduct of economic benefit analyses.
13.2
The Commission noted, in a presentation by the
United Kingdom, the need to establish the benefits of
both the current and improved services. It was stated that
establishing the benefits stemming from the use of upper
wind forecasts was easier than for those of other types of
forecasts. It had been estimated that both the benefits of
current upper wind forecasts and the potential future
benefits were approximately £1 000 million per year,
globally. The benefits stemming from improved TAFs
depended critically on whether operators changed their
procedures to exploit increased accuracy.
13.3
The president of the Commission, in his
presentation, said that safe and efficient air transport of
passengers and freight was highly dependent upon global
aeronautical meteorological information and that there

26

ABRIDGED FINAL REPORT OF THE TENTH SESSION OF THE COMMISSION FOR AERONAUTICAL METEOROLOGY

were strong incentives, both economic and social, to
improve aeronautical meteorological services. The
benefits were, however, difficult to quantify. Several
examples of the economic impact resulting from air
traffic control delays, low ceilings and poor visibilities,
and improved use of wind and temperature aloft were
given. He said, however, that these economic impacts
could be calculated in many ways and that these were
but examples. He noted that improved meteorological
services might reduce the occurrence of accidents related
to weather, and that approximately one third of all
accidents were weather related, while 40 per cent of fatal
accidents had weather as a casual factor.
13.4
He noted that, while more accurate forecasts
would provide more efficient operations, some weather
events, however accurately forecast, would disrupt operations. In addition, it was pointed out that the air traffic
system must be flexible to take full advantage of
improved aeronautical meteorological information. In
this connection, he noted that improved liaison between
national meteorological and air traffic services was most
important. He then drew the Commission's attention to
the Advisory Working Group's recommendation to establish a rapporteur on economic benefits of meteorological
support to aviation.
13.5
The Commission expressed its appreciation for
the two detailed presentations, which both suggested
large potential benefits from existing and improved aviation meteorological services.
13.6
However, the Commission recognized that
economic benefit studies were complex and difficult to
undertake, with the results being highly sensitive to the
assumptions made in them. It also agreed that to exploit
potential benefits fully it would be necessary to modify
procedures, while noting that there was not always the
ability to do so. Examples cited included the constraints
that airlines were under with route systems. The lATA
observer, in particular, believed that the benefits resulting
from the two studies were overstated. In response, it was
indicated that the majority of benefits stemmed from
fuel savings in which air traffic control constraints were
not a factor.
13.7
Progress in the provision of meteorological
services, such as the WAFS, and forthcoming technological
advances, such as the direct provision of meteorological
information to aircraft in fiight, were seen as likely to
bring even further economic benefits to aviation.
13.8 The Commission endorsed the concept of
NMHSs working together with airline customers and those
responsible for air traffic management systems to assess
mutually the capabilities of forecasting, the evolving traffic
management system, and the airline procedures, so that all
three areas worked in harmony to ensure that the
maximum possible benefit could be obtained.
13.9
The Commission endorsed the proposal of the
Advisory Working Group meeting held in Melbourne,
Australia in December 1993 that the Commission should
establish a rapporteur on economic benefits of meteorological support to aviation. This was further considered
under agenda item 23.

14.

COMMERCIALIZATION ASPECTS OF METEOROLOGICAL SERVICES INCLUDING COST RECOVERY

(agenda item 14)
14.1
The Commission was informed of the work on
the commercialization issue carried out by the Executive
Council and its Working Group on the Commercialization of Meteorological and Hydrological Services
(WGCOM) since its establishment in 1991 by the
Council's forty-third session. The Commission acknowledged,that safeguarding the WMO principle of free and
unrestricted international exchange of data and products
in an environment increasingly affected by c"mmercial
activities was not an easy task.
14.2
The Commission noted that the Executive
Council, at its forty-sixth session, had adopted four resolutions setting out WMO policy on the exchange of data
and products, developing a proposed new practice for
this exchange, and providing WMO guidelines on
commercial activities. The Commission noted with interest that by its Resolution 20 (EC-XLVI) the forty-sxith
session of the Executive Council had adopted for
endorsement by Congress of a policy on the international exchange of meteorological and related data and
products, by which "as a fundamental principle of the
World Meteorological Organization (WMO), and in
consonance with the expanding reqUirements for its
scientific and technical expertise, WMO commits itself to
broadening and enhancing the free and unrestricted
international exchange of meteorological and related
data and products". The Commission noted that the
Council had proposed a two tier system for the international exchange of meteorological and related data and
products. The Commission was informed that additional
meteorological and related information could be
exchanged outside the proposed two tier international
exchange scheme on a bilateral basis between Members.
14.3
The Commission was informed of the results of
the first meeting of the ICAO Air Navigation Services
Economics Panel (ANSEP) held in March 1994 and
tasked, Inter alia, to review the ICAO Manual on Route Air
Navigation Facility Economics (Document 9161/2) to be
retitled Manual on Air Navigation Service Economics. The
Commission noted that the current Manual would be
extensively reorganized and expanded to include topics
needed to develop a more rational approach for the
determination of costs and the allocation of charges for
services to air navigation. The Commission was also
informed of the results of a questionnaire sent to
Members relating to funding arrangements for meteorological services and facilities provided to aviation.
14.4
The Commission was further informed that the
Australian Bureau of Meteorology provided basic
weather, climate and advisory services free of charge to
the community and that specialized services were
provided for civil aviation Charged to recover incremental costs. Some other clients were charged at
commercial rates for specialized services provided in
competition with the private sector. It was noted that
incremental costs of the aviation weather service
comprised direct costs including full costs for staff
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providing the service, development projects, ongoing
operational and administrative costs, superannuation,
and overheads to cover training, management and
accommodation. Charges, determined on an annual
basis, were endorsed by the aviation users and costs were
recovered on behalf of the Bureau of Meteorology by the
Civil Aviation Authority.
14.5
The representative of France described his country's point of view regarding the legal and economic
bases of aeronautical meteorological activities, emphasizing particularly the financing principles and the
framework provided by the Chicago Convention, and
resulting in the de facto monopoly of the Meteorological
Authority designated by the Government of each State.
After examining the impact on aeronautical meteorology
of the proposed new framework practice for the
exchange of data and products being developed by
WMO, he concluded that aeronautical information
should be classified separately as it was under another
jurisdiction, namely the Chicago Convention. He also
indicated that the analytical accounting system set up in
Meteo-France gave the exact costing of meteorological
services to air navigation, and highlighted the transparency of such a system vis-a-vis users.
14.6
Another delegate indicated that, in his country,
cost allocation for the aviation portion of meteorological
services was based on the requirements of ICAO Annex 3
and the regional air navigation plan. The allocation of
costs to different aviation users was to be done in collaboration with them.
14.7 The Commission endorsed the view expressed
by the Advisory Working Group meeting that OPMET
data such as METARs/SPECls, TAFs and WAFS forecast
products should not be subject to any restriction on their
authorized dissemination for aviation. The Commission
agreed that these data and products, which were
produced solely for, and indeed financed by, aviation and
were disseminated by ICAO telecommunication means,
were, thus, different from WMO basic meteorological
data and products. In view of this, the Commission felt
that aeronautical meteorological data and products
should not be included in the proposed new practice for
the WMO exchange of meteorological and related data
and products, but came under the Convention on
International Civil Aviation (the Chicago Convention).
14_8 The Commission requested its president to
ensure that this view was communicated to the various
WMO bodies considering the proposed new practice,
in particular to WGCOM. It also asked to be kept
informed of developments on the commercialization
issue within WMO.
15.

AVIATION AND THE ENVIRONMENT (agenda
item 15)
15.1
The Commission noted that the United Nations
Conference on Environment and Development in Rio de
Janeiro in June 1992 had adopted Agenda 21, which was
a comprehensive blueprint for the twenty-first century
for the management, conservation and sustainable development of all sectors of the environment. One of the
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subsections concerned transportation and the basic
objectives of this programme area were to develop and
promote cost-effective policies or programmes, as appropriate, to limit, reduce or control harmful emissions into
the atmosphere and other adverse environmental effects
of the transport sector, taking into account development
priorities as well as specific local and national circumstances and safety aspects.
15.2 The president pointed out that WMO's technical
commissions had been requested to take a role in the
follow-up to UNCED. He noted that aircraft engine emissions had drawn more attention as a result of new
information, which indicated that they might be
contributing in some way to global warming (the greenhouse effect), to depletion of the ozone layer, and to
acidification. In the president's opinion, the environmental challenge facing civil aviation over the next
dec.ade would be to determine the contribution of engine
emissions to these problems and to identify courses of
action to alleviate or to minimize their impact on the
atmosphere.
15.3
The president felt that simply lessening the
aircraft's exposure to the atmosphere by reducing the
flight times would begin to address many environmental
concerns. In-flight weather reports were an important
source of meteorological information and a vital component of the global observational database. He suggested
that increased benefits would be realized with the use of
automated reports from aircraft.
15.4
In response to WMO's direction for technical
commissions to play an increasing role in environmental

iSSUes, the president of the Commission noted that the
AdviSory Working Group had proposed the appointment
of a rapporteur on aviation and the environment. The
Commission endorsed this proposal, which was dealt
with formally under agenda item 23.
15.5
The observer from ICAO reported that ICAO's
activities in the environmental field fell into three main
categories:
(a) Aircraft noise;
(b) Impact of aircraft engine emissions; and
(c)
Other local environmental problems at airports.
Initially, ICAO's activities with regard to aircraft engine
emissions were primarily aimed at reducing local air
pollution.
15.6
In 1981, ICAO established Standards for the
control of emissions at source through an engine
certification scheme. These Standards were included in
Annex 16 (Volume II) to the Convention on International Civil Aviation and established limits for the
three main pollutants (nitrogen oxides, carbon
monoxide and hydrocarbon) from new engines. ICAO
kept the Standards under review and the ICAO Council,
in March 1993, agreed to reduce the permitted amounts
of nitrogen oxides by 20 per cent.
15.7
With the emergence of new environmental
problems of a global nature to which aircraft engine
emissions might be contributing, the problem of air
pollution near airports could no longer be considered in
isolation. Consequently, future efforts to resolve this
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problem were likely to be heavily influenced by the need
to address global environmental problems, such as longrange air pollution, depletion of stratospheric ozone, and
global warming.
15.8
Against this background, lCAO had recentiy been
intensifying its efforts to address aircraft engine emissions
and their possible contribution to these global problems.
Most of ICAO's work in this field was undertaken by its
Committee on Aviation Environmental Protection (CAEP),
which waS a committee of experts from States and
international organizations that had been established by
the Council of ICAO. The current CAEP work programme,
which was approved by the Council in May 1992, placed
increased emphasis on the upper atmosphere. In October
1992, the twenty-ninth session of the ICAO Assembly
adopted Resolution A29-12 entitled Environmental Impact
of Civil Aviation on the Upper Atmosphere. In addition to
stressing the urgency of CAEP's work, this resolution
recognized that it was necessary for ICAO to cooperate
with other international organizations in defining the
contribution of the international civil aviation to
environmental problems in the upper atmosphere.
15.9
The Commission noted with interest that in
April 1994 the Japan Meteorological Agency GMA), in
cooperation with the Ministry of Transport of Japan
(MOT) and the Japan Air Lines GAL) Foundation, had
started a project for the observation of greenhouse gases
(carbon dioxide and methane) in the upper atmosphere
using scheduled commercial flights.
15.10 An automatic Air Sampling Equipment (ASE)
was developed by JAL and the Meteorological Research
Institute (MRI) of JMA to collect atmospheric samples.
This equipment was fitted to a JAL Boeing 747 aircraft
specially modified for the purpose. It was reported that
the sampling was conducted about every 30 minutes at
an altitude of 11 000 to 12000 metres over the route
from Cairns (Sydney from July 1994), Australia to Narita,
Japan.
15.11 The Commission was further informed of a
similar project to monitor nitrogen monoxide, nitrogen
oxides and ozone being undertaken by Swiss air in
collaboration with the Swiss Federal Institute of
Technology on a Boeing 747.
15.12 It was pointed out that another significant
greenhouse gas was water vapour, which was particularly
long-lived in the lower stratosphere, and that aircraft
emissions were a contributory factor.

16.

PUBLICATIONS AND GUIDANCE MATERIAL FOR
THE AERONAUTICAL METEOROLOGY
PROGRAMME (agenda item 16)

16.1
In discussing the publications prepared under
the Aeronautical Meteorology Programme since its ninth
session in Montreal, the Commission acknowledged with
much pleasure the contributions by diverse sections of
the aeronautical community in helping to compile these.
The Commission welcomed the fact that the Guides on
Meteorological Observation and Information Distribution
Systems at Aerodromes (WMO-No. 731) and W Practices for
Meteorological Offices Serving Aviation (WMO-No. 732) had

been published in all official languages of the Organization in accordance with the wishes of the Commission
at its last session. It decided that if possible, the two
Guides should be updated in the near future.
16.2
The Commission complimented the Organisation scientifique et technique internationale du vol it
voile (OSTlV) on their updating of the WMO Technical
Note No. 158 Handbook of Meteorological Forecasting for
Soaring Flight (WMO-No. 495), which had been published
by WMO in English in 1993. It noted that plans were
under way to translate it into other languages when
funds permit.
16.3
The WMO Technical Note No. 195 Methods of
Interpreting Numerical Weather Prediction Output for
Aeronautical Meteorology (WMO-No. 770), which had been
published in English in 1992 and in French in 1994 was
welcomed by the Commission. It felt that the note,
which dealt with numerical weather prediction and its
automated post-processing, statistical methods, and
artificial intelligence techniques in aeronautical
meteorology, was particularly timely because of the rapid
advances in numerical weather prediction and the
introduction of WAFS satellite broadcasts. It agreed with
the view of the ATEAM that it should be revised in tQ.e
time-frame 1995-1996.
16.4 The Commission noted that in accordance
with the wishes of its ninth session and in line
with Recommendation 5/3 of the conjoint ICAO
COM/MET/OPS Divisional Meeting and the ninth
session of the Commission (1990) by which appropriate
guidance material be prepared to assist States' meteorological and civil aviation authorities, operators and pilots
in the application of the new aeronautical requirements
and associated meteorological codes, the Aerodrome
Reports and Forecasts: A User's Handbook to the Codes
(WMO-No. 782) had been published in English, French,
Spanish and Russian. This publication, prepared by
Mr K. Pollard, OBE, together with a code/decode sheet
developed by the Secretariat, had been distributed in
1993 both worldwide to all WMO Members and to
participants in various regional.seminars on the new
codes organized by WMO and ICAO. It further noted
that demand had been such that a reprint had proved
necessary in 1994. It agreed that in view of the proposed
changes to the aeronautical meteorological codes following the expert group meeting, which had taken place
in Geneva from 30 May to 3 June 1994 to review the
operational experience with the new aeronautical meteorological codes, a review should be undertaken of this
guidance material. It acknowledged with gratitude the
guidance material on the new codes in the form of a
computer learning tool in English, French and Spanish
entitled CALMETAR, developed by Meteo-France in cooperation with the Spanish National Institute of
Meteorology, which had been given similar distribution
in the booklet.
One delegate regretted that some of these
16.5
publications, in particular, the Aerodrome Reports and
Forecasts: A User's Handbook to the Codes, were not
translated into Arabic, which would have been very
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useful. It was pointed out that publishing in various
languages was subject to guidelines set by WMO bodies
and that Arabic translation of these documents was, for
the moment, not possible. Members of the Commission
were informed, however, that countries were authorized
to translate this publication at their own expense, if they
so wished.
16.6
The session was informed that, in accordance
with Recommendation 512 of the conjoint ICAO
COMIMET/OPS Divisional Meeting and the ninth session
of the Commission (1990) a new attachment had been
developed detailing the differing specifications for mete·
orological parameters for· the benefit of instrument
manufacturers and NMSs.
16.7 The Commission welcomed the work started
under the aegis of PROMET on guidance material for the
training of the aviation community on tropical meteorol·
ogy. It agreed that this was of considerable importance
and urged Members to cooperate in its preparation.
17.
LONG-TERM PLANNING (agenda item 17)
17.1
The Commission examined the draft Part II of
the Fourth WMO Long-term Plan 1996-2005 (4LTP)
concerning the Aeronautical Meteorology Programme as
considered by the forty-sixth session of the Executive
Council (Geneva, June 1994). It was agreed that the 4LTP
would constitute the overall objectives and broad work
programme of the Commission and its working groups
and rapporteur in the coming inter-sessional period. The
terms of reference adopted by the Commission of the
working groups and the rapporteur were also directed
towards achieving the objectives of the 4LTP. These are
recorded under agenda item 23.
17.2
In the debate on the topic, the president said
that the draft Part II of the 4LTP had undergone through
several reviews. He felt that the Commission should
concentrate on setting priorities within the Plan.
17.3
The Commission congratulated its president and
all those who had participated in the preparation of the
Plan. In approving the Plan, it agreed that it provided a
comprehensive blueprint for future direction in the field
of aeronautical meteorology.
17.4 The Commission agreed that training remained
the first priority of its work, particularly with the
implementation of the WAFS satellite broadcast.
Many delegates spoke of different aspects of training,
which is discussed more fully under agenda item 19.
Other subjects mentioned by members as being
priority items were the implementation of the WAFS
jointly with ICAO, and meteorologlcal support to
helicopter operations. The observer from ICAO
felt that the question of the definition of visibility
from an operational pOint of view should be a priority
issue, including the standardization of visibility
measurements by automated equipment.
17.5
Specific pOints that the Commission wished to
see added to the existing projects in the draft 4LTP were:
(a) In project 43.3, a plan would be developed for the
global collection and dissemination of automated
meteorological reports from aircraft;

In project 43.4, a review would be made of the
economic benefits to aviation, and scientific
research would be conducted on volcanic ash cloud
growth and decay;
(e) In project 43.5, short-range forecasting of aircraft
ground icing;
(d) In project 43.7, training for meteorological and nonmeteorological aeronautical personnel.

(b)

18.

TERMS OF REFERENCE OF THE COMMISSION

(agenda item 18)
18.1
The Commission noted the review made by the
Advisory Working Group at its meeting in Melbourne in
December 1993 of its terms of reference, and agreed that
this was an important recurrent task to ensure that the
major trends and influences currently shaping the work
of WMO and, consequently, that of the Commission
were taken into account.
18.2
The Commission noted that environmental
issues had taken on increasing importance in the wake of
the United Nations Conference on Environment and
Development (Rio de Janeiro, June 1992). While there
had been an emerging concern over the interaction
between civil aviation and the atmosphere, the debate
appeared to have expanded to couple environmental
issues and economic development. The Commission
agreed that it was important that all available information be utilized to understand and to lessen the impact of
these environmental factors. It agreed that the first
Significant step should be the use of aircraft as airborne
sensors to gather meteorological information
for the global meteorological database, a capability relatively untapped from modern aircraft equipped with
inertial navigation systems. It felt that it was important
that it play an active role within WMO in the worldwide
coordination of this effort and in the determination of
the role played by aviation in environmental issues. It,
accordingly, agreed to recommend that the terms of
reference of the Commission should be amended to
reflect this.
18.3
The Commission noted with much satisfaction
the ongoing training provided by Members, as well as the
large number of training events which had been held
since its last session either with total WMO support, cosponsored by WMO, or with WMO providing the major
support at another organization's training event. It
agreed that this concentration on training in the intersessional period had gone a long way to meet the
Commission/s concern at its ninth session. The
Commission felt that demand for training in aeronautica! meteorology in the future would increase and agreed
that the terms of reference of the Commission should be
amended to reflect this.
18.4
It was agreed that two additional terms of reference were needed for the Commission to take into
account the increasing emphasis on environment and
training. The Commission, thus, adopted Recommendation 5 (CAeM-X). The Commission requested its
president to invite the President of the Organization, in
accordance with the provisions of WMO General
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Regulation 9(5), to approve this recommendation on
behalf of the Executive Council and to submit it to
Twelfth Congress in MaylJune 1995.

19.

TRAINING IN THE FIELD OF AERONAUTICAL
METEOROLOGY (agenda item 19)

19.1
The Commission noted with much satisfaction
that a total of fifteen training events had, been held either
with total WMO support, co.sponsored by WMO, orwith
WMO providing the major support at another organiza·
tion's training event. It agreed that this concentration on
training in the inter-sessional period had gone a long
way to meet the Commission's concern at its ninth
seSSion, where in Recommendation 1 (CAeM-IX) the
increasing need, particularly in developing countries, had
been noted for specialized training in aeronautical meteorology, both for basic training and for that associated
with advances in the application of advanced technologies and techniques. It particularly welcomed the
successful collaboration with ICAO and ASECNA in the
holding of training events.
19.2
The Commission noted with interest the information provided by the United Kingdom on the
Seminars on the Application and Interpretation of NWP
Products in Aviation Forecasting, run by the WAFC
London in July 1992 and 1994. The seminars, co-sponsored by WMO, were attended by participants from
Africa, the Middle East, and Europe. The Commission
was pleased to note that a seminar on the same topic
would be held annually in the future, the next one being
scheduled from 10 to 14 July 1995. The Commission also
noted with interest that a two-day general aviation pilot
training course had been conducted by the UK
Meteorological Office. The Commission was informed
that Australia, co-sponsored by WMO, had organized a
workshop on volcanic ash in 1993 with the participation
of five countries and that, at the request of the third
ICAO Asia/Pacific Regional Air Navigation Meeting in
1993, a second workshop on the same topic would be
held in September 1995 in Australia. The Commission
was further informed that a Regional Training Centre for
WMO Class I to IV staff was established in the Russian
Federation for participants from the Newly Independent
States and from Asia. It was indicated that courses could
be conducted in English and French, on request, and that
participants from other WMO Regions could be admitted
to these courses. The Commission noted that the South
African Weather Bureau conducted an annual regional
training seminar with emphasis on baroclinic influences
geared to meet the requirements of weather forecasters in
temperate and subtropical regions of the southern hemisphere. Neighbouring countries had been invited to send
participants to this seminar, bearing the costs for travel
and subsistence. In addition, a two-month training
course for weather forecasters in other countries had
been held in 1993. This was free of charge and would be
repeated in 1995.
19.3
The Commission recognized the importance of
the training courses carried out with WMO's support or
co-sponsorship and those provided by Members. Many

delegates expressed their thanks for these training
courses. It was clear, however, that there was a continuing need for training and that, with further
developments in aeronautical meteorology and the
associated systems, this need would only increase. A
number of delegations emphasized the need to organize
training events at the regional level within respective
WMO Regions, which could save money and permit a
greater number of participants to attend. It would also
enable training staff to familiarize themselves with
regional and local conditions.
19.4
One delegation asked if consideration could be
given to providing assistance to more than one participant per country at training seminars, particularly in
countries with large populations. There was sympathy for
this view but it was pointed out that this might put small
countries with small populations at a considerable disadvantage when attendance at such training events was
being decided.
19.5
Views were expressed by a number of delegations that lATA could assist in training in aeronautical
meteorology by, for instance, helping with the air travel
of participants. The lATA observer at the session reiterated the difficulties involved in his organization's
involvement in training activities in aeronautical meteorology. He indicated that lATA had no training experts in
aeronautical meteorology and that commercial airlines
were in a difficult economic situation. It was suggested,
however, that NMSs could buy tickets for their participation at training events in aeronautical meteorology and,
subsequently, include these expenses in the cost base for
the charges to be paid by aviation, as a means of ensuring
that all airlines contributed. Some delegations indicated
that this procedure was used successfully in their countries in order to support training events in aeronautical
meteorology.
19.6
The Commission discussed the appropriate
format that training in aeronautical meteorology should
take in view of technological advances and the needs of
Members. The Commission was very appreciative of the
development of training packages on video or in computerized form by a number of Members. These had the
advantage that they could be made available to many
individuals within a national Meteorological Service.
However, the cost of production could be high and the
interchange of ideas which occurred at a seminar tended
to be lost. It was accepted that, although video and
computerized training could not completely replace
seminars, the use of such techniques for training was
highly appropriate for many subject matters and should
be encouraged. In this connection, it was suggested that
available video and computerized material developed by
Members should be published in the WMO Catalogue of
Publications. Australia indicated that they had developed
a number of computer training packages on cloud identification' radar and satellite interpretation, and hazardous
weather and that Members could benefit from these if
they wished.
19.7
The Commission recognized that training
was required in a number of different subjects. The
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Commission agreed that high priority should be given to
training in the application of WAFS products using information available from numerical models and other
sources. Also important was training in the use and
maintenance of new technology-based systems. This was
particularly relevant for developing countries. Other
suggestions for training included the subjects of forecast
assessment and short-period forecasting techniques. The
Commission also recognized the importance of training
for users of aeronautical meteorological information,
including pilots. One problem that was referred to was
the different standards set for pilots in different countries.
19.8
Some delegates painted to the difficulty of
ensuring proper standards of aeronautical meteorological
services provided by personnel dealing with, for example,
forecasting, observing, and briefing, particularly in view
of the proposal that aeronautical meteorolOgical licenses
be introduced. The Guidelines for the Education and
Training of Personnel in Meteorology and Operational
Hydrology (WMO-No. 258) was noted but it was suggested
that it would be helpful to develop further guidelines and
a testing procedure so that at least minimum standards,
important to flight safety, were respected.
19.9
The Commission then turned its attention to
the proposal by the ATEAM to update its terms of reference to take into account the growing emphasis on its
training activities. It was agreed that the ATEAM's terms
of reference should include the following item:
To foster training aimed at upgrading aeronautical
meteorology practices including data analysis and
forecasting.
19.10 Agreeing that the issue of training was an important component of WMO Programmes and that
sometimes it was a shared responsibility of various bodies
within a given WMO Commission, the Commission felt
that there was a need to identify a focal point for the
Commission to deal with the specific topic of training in
aeronautical meteorology and recommended that the
following item be also added to the ATEAM's terms of
reference:
To act as a focal point for the Commission regarding
the training of meteorological personnel in aeronautical meteorology.

20_

COOPERATION WITH OTHER WMO BODIES
AND INTERNATIONAL ORGANIZATIONS (agenda

item 20)
20.1
The Commission noted with satisfaction the
very good cooperation that existed with various bodies
both within and outside the WMO structure, and it
agreed that a sine qua non for the success of the
Aeronautical Meteorology Programme was close cooperation and a good working relationship with such bodies.
20.2
It noted that overall liaison with technical
commissions was undertaken on an annual basis through
the Meeting of Presidents of Technical Commissions. It
further noted that, in the period since its ninth session,
cooperation with CBS had concerned the aeronautical
meteorological codes, and the general coordination of
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the WWW and the WAFS. The Commission was also
represented on the CBS Working Group on Satellites. It
felt, however, that this cooperation should be
strengthened, perhaps by appointing, in consultation
with the PRO MET chairman, a member of the
Commission to attend CBS meetings, finance permitting.
20.3
Importance was attached by the session to the
representation by the CommiSSion, through the
Rapporteur on Meteorological Observations and
Distribution Arrangements for Local Aeronautical Users,
on the CIMO Working Group on Aerodrome Meteorological Measurements, which had met three times
during the period under review. It noted that CIMO had
not re-established the Working Group on Aerodrome
Meteorological Measurements at its eleventh session. It
further noted that CIMO had agreed that future work on
the instrumentation and techniques of observing the
various specific elements of visibility, cloud and weather
used in aeronautical meteorology should come within
the ambit of the CIMO Working Group on Surface
Measurements, and that CIMO would invite input to
that working group from CAeM and ICAO.
20.4
The ATEAM Working Group's liaison, through
the respective Commission presidents, with the CAS
Working Group on Short- and Medium-range Weather
Prediction Research, was considered by the Commission
as being of considerable importance to its work and to
that of the ATEAM.
20.S
The working arrangements between ICAO and
WMO were recognized by the Commission as providing
the solid foundation for the excellent relationship
that existed between the two organizations. It
welcomed the mutual participation of the two
organizations in all bodies dealing with questions of
interest to aeronautical meteorology. WMO had been
represented at lCAO Regional Air Navigation meetings,
at Regional Planning Groups or Subgroups, at the
WAFS and ATAR Study Groups, and at the ANSEP Panel.
It was felt that the active partiCipation of ICAO
representatives at CAeM working groups contributed
greatly to their success.
20.6
The Commission agreed that the effective and
active participation of lATA, IFALPA, IAOPA and ASECNA
in its work and in that of its working groups since its
ninth session as well as the close and cordial relations
that had existed throughout, had contributed in no small
measure to the work achieved.
20.7
It was pointed out that emphasis should
continue to be placed on the needs and circumstances of
Members, particularly the developing countries, in the
planning and development of aeronautical meteorological systems.
20.8
The Commission listened with interest to the
information presented by Mr W. Benesch (Germany) on
his attendance as the representative of the Commission
at the first session of the CBS Working Group on
Satellites (WGSAT) (Geneva, 7 to 11 March 1994). He
stated that the working group's activities would have an
impact on nearly all WMO Commissions and
Programmes. He reported on a number of WGSAT's
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activities, including the proposed establishment of six
21.
REVIEW OF PREVIOUS RESOLUTIONS AND
RECOMMENDATIONS OF THE COMMISSION AND
specialized satellite training centres at RMTCs, and work
towards a standardized low-cost ground station which
RELEVANT EXECUTIVE COUNCIL RESOLUTIONS
could be associated with a Meteorological Information
(agenda item 21)
System (MIS).
i 21.1
The Commission reviewed the resolutions and
recommendations stemming from previous sessions it
20.9
Mr Benesch particularly drew the Commission's
held separately from ICAO. It also reviewed recommenattention to the fact that a conversion was planned from
analogue APT and WEFAX to digital systems by the end
dations adopted during the conjOint meetings with the
of the decade.
ICAO COM/MET/OPS Divisional Meeting (1990), which
20.10 Mr Benesch felt that attention should be given
were still in force and were addressed either to WMO or
to the increasing number of satellite product distribution
jointly to WMO or ICAO, with a view to identifying
those for which further WMO action was required. The
systems which had been implemented or would be
Commission adopted Resolution 1 (CAeM-X). As
implemented in the future; as examples, he cited the
ICAO SADIS system, the MDD system on METEOSAT, to
regarded the recommendations addressed jointly to ICAO
some extent the DCS and DCPRS systems, several
and WMO, it was agreed that ICAO should be informed
national satellite distribution systems, and possibly, in
of those recommendations on which action in the field
the future, VSAT technology for the GTS. He said that
of responsibility of WMO was considered to be
completed.
close coordination was needed, and that this coordina21.2
The Commission also examined the resolutions
tion should be through the CBS Working Group on
of the Executive Council in the field of aeronautical
Telecommunications in consultation with international
organizations such as ICAO.
meteorology with a view to recommending to the
20.11 The Commission thanked Mr Benesch for his
Executive Council those resolutions which should not be
comprehensive and Interesting report.
kept in force. Recommendation 6 (CAeM-X) was
20.12 In a general discussion on cooperation, both
adopted.
ICAO and lATA affirmed that the cooperation they
presently enjoyed with WMO was excellent, and had
22.
SCIENTIFIC LECTURES (agenda item 22)
lead to excellent progress in the work achieved since the
22.1
The president introduced the five ATEAM
members who had been invited to deliver the following
last session of the Commission. ICAO pointed out that a
lectures:
pilot project had been established in the Caribbean and
Central American States between ICAO and WMO,
(a) A scientific approach to vocational training
which was investigating the possibility of using the
design;
same satellite system as part of the ICAO AFS and the
(b) Detection and prediction of clear air turbulence;
WMOGTS.
(c) Detection and nowcasting of convective phenomena hazardous to aviation;
20.13 Several delegations voiced their misgivings
with what was seen as a proliferation of satellite
(d) Application of numerical weather prediction to aerosystems, one under ICAO auspices and several in the
nautical meteorology;
WMO field for the provision of meteorological
(e) Tropical cyclones and their impact on aviation operationsj
Information. In view of this, it was felt that the existing
good coordination between WMO and ICAO should be
if) Volcanic ash detection and forecasting;
strengthened.
(g) Why and how to verify TAFs.
20.14 It was pointed out that the ICAO satellite
22.2
The president thanked Mr J. C. McLeod,
system was part of the ICAO AFS for aviation purposes
Dr R. A. Petersen, Dr H. Piimpel, Mr N. Hasegawa and
Dr N. D. Gordon for their excellent lectures, which were
to ensure that the users' requirements for volume of
data, timeliness, priority and availability would be
followed by stimulating and lively discussions. The
properly met. In particular, it was necessary to ensure
Commission felt that, because of their importance to
that the dissemination of safety-related aeronautical
aeronautical meteorology, the lectures should be transinformation, such as SIGMETs, was not compromised.
lated and published if funds permitted.
The specifications had been drawn up with that in
23.
ESTABLISHMENT OF WORKING GROUPS AND
mind.
20.15 The representative of ICAO said that, under
NOMINATION OF RAPPORTEURS (agenda item 23)
the working arrangements with WMO, which had
23.1
The Commission established the working groups
been agreed on some forty years previously, WMO
considered necessary for its work between the tenth and
eleventh sessions. In respect of the Advisory Working
was responsible for the exchange of basic meteorological
Group and the ATEAM, the Commission decided that
data while ICAO was responsible for the exchange of
those working groups should have a limited number of
operational meteorological data for aviation purposes.
members. Resolutions 2 (CAeM-X) and 3 (CAeM-X) were
20.16 It was pointed out that, with the adoption of
new terms of reference of the Commission concerning
adopted.
23.2
Noting the continuing importance of PROMET,
aviation and the environment, closer ties should
be sought with the United Nations Environment
the Commission agreed that the group be again given a
core membership and that Members operating WAFCs
Programme (UNEP).
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and RAFCs and other Members willing to participate
actively in the work of the group should be invited to
nominate experts. It was noted that due to the limited
funds available for the support of working groups, it
would not be possible to finance the attendance of all
members of the group, except for those qualifying under
WMO General Regulation 36(2), i.e. the core members.
Recognizing the importance of collaboration with ICAO
and user organizations which, in the past, had greatly
contributed to the progress made by the working group
on PRO MET, the Commission agreed that ICAO, lATA,
IAOPA, IFALPA and ASECNA should be invited to participate in the work of PROMET. Resolution 4 (CAeM-X)
was adopted.
23.3
The Commission agreed that four rapporteurs
should be appOinted:
(a) A Rapporteur on Aeronautical Meteorological
Observations;
(b) Rapporteurs on the Economic Benefits of Meteorological Support to Aviation;
(e) A Rapporteur on Aviation and the Environment.
Resolutions 5 (CAeM-X), 6 (CAeM-X) and 7 (CAeM-X)
were adopted.
23.4
The Commission authorized its president to
iovite additional experts, as required, to participate in the
work of its working groups, if that should be deemed
necessary.
23.5
The Commission, noting the importance of
the activities of the workiog groups, encouraged both its
president and the WMO Secretariat to keep the members
of the Commission informed of progress made by
distributing, as appropriate, reports of seSSions, newsletters, circular letters from the president of CAeM, and
other means of communication.

24.

(agenda item 24)
Mr C. H. Sprinkle (United States) and
Dr N. D. Gordon (New Zealand) were unanimously
ELECTION OF OFFICERS

elected president and vice-president of the Commission,
respectively.

25.

DATE AND PLACE OF THE ELEVENTH SESSION

(agenda item 25)
The president noted that, traditionally,
the Commission met in alternate sessions conjointly
with an appropriate constituent body of ICAO.
Although ICAO had not yet indicated whether an
appropriate ICAO Divisional Meeting would be held in
the time-frame 1998-2000, the president stated that he
would pursue the matter with the WMO and ICAO
Secretariats and would inform the Commission of the
proposed date and place of the next session as soon as
possible.

26.

CLOSURE OF THE SESSION (agenda item 26)
26.1
In closing the session, the president thanked all
those who had made both his and the Commission's
work over the previous four years both satisfying and
productive. He particularly mentioned the vicepresident, Dr N. D. Gordon (New Zealand), for his
counsel and energy, the Secretary-General of WMO and
the WMO Secretariat for their able assistance since its
ninth session. He noted with appreciation the
confidence of the Commission in re-electing him as
president and pledged to continue to dedicate his
energies to forwarding the work of the Commission on
all fronts.
26.2
The delegates of Cuba and Iceland and the
observer from lATA then took the floor to thank
the president for his hard and untiring work on behalf of
the Commission. The progress achieved was a refiection
of the efforts of many and this same effort would be
needed in the next inter-sessional period to fulfil the
ambitious plans of the Commission for the future.
26.3
The tenth session of the Commission closed at
10 a.m. on Friday, 21 October 1994.

RESOLUTIONS ADOPTED BY THE SESSION

RESOLUTION 1 (CAeM-X)

REVIEW OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION FOR AERONAUTICAL METEOROLOGY
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
CONSIDERING that all resolutions adopted prior to its
tenth session are now obsolete,
CONSIDERING that all recommendations adopted prior to
its tenth session and still in force have been reconsidered,

the action taken on the recommendations
adopted prior to its tenth session,

NOTING

DECIDES:

(1) Not to keep in force Resolutions 1-5 (CAeM-IX);
(2) Not to keep in force Recommendation 1 (CAeM-IX).

RESOLUTION 2 (CAeM-X)

ADVISORY WORKING GROUP OF THE COMMISSION FOR
AERONAUTICAL METEOROLOGY
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING:

(1) The report of the president of the Commission to
CAeM·X,
(2) The valuable work carried out by the Advisory
Working Group since the ninth session of the
Commission,

the continuing usefulness of a working
group in advising the president of the Commission and
in assisting him in his duties of coordination and
planning,
CONSIDERING

DECIDES:

(1) To establish an Advisory Working Group of the
Commission for Aeronautical Meteorology with the
following terms of reference:
(a) To advise the president of the Commission, as
necessary, in the performance of his duties;
(b) To advise the president on the preparation and
review of technical publications in the field of
aeronautical meteorology;
(e) To assist the president in the short- and
long-term planning of the work of the

Commission and of its working groups and to
keep under review the work of the
Commission;

(2) That the composition of the Advisory Working
Group should be as follows:
President of CAeM (chairman);
Vice-president of CAeM;
Chairman of the Working Group on the
Provision of Meteorological Information
Required Before and During Flight;
Chairman of the Working Group on Advanced
Techniques Applied to Aeronautical
Meteorology;
Rapporteur on Aeronautical Meteorological
Observations;
Rapporteurs on Economic Benefits of Meteorological Support to AViation;
Rapporteur on Aviation and the Environment;
An expert deSignated by Nigeria;
An expert designated by the Russian
Federation.

RESOLUTIONS 3, 4
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RESOLUTION 3 (CAeM-X)
WORKING GROUP ON ADVANCED TECHNIQUES APPLIED TO
AERONAUTICAL METEOROLOGY
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING the continuing rapid developments in the
application of modern forecast techniques and
methodologies,
CoNSIDERING:

(1) The potential benefit of the application of advanced
techniques and methodologies to aeronautical meteorological services,
(2) The development of advanced techniques for the
quality control of meteorological data and forecasts,
DECIDES:

(1) To establish a Working Group on Advanced
Techniques Applied to Aeronautical Meteorology
with the following terms of reference:
(a) To promote research and development on the
forecasting of meteorological phenomena of
particular importance to aircraft operations;
(b) To review and report on research and development in techniques and technologies related to
aeronautical forecasting;
(e) To prepare and review guidance material on
advanced techniques relevant to aeronautical
forecasting;
(d) To review and report on procedures for monitoring and verifying aeronautical forecasts;
(e) To advise on the use of numerical model
output in aeronautical forecasting;

(f)

To advise on the use of statistical methods and
artificial intelligence in aeronautical forecasting;
(g) To advise on the introduction of modern forecasting techniques and technologies relevant to
aeronautical forecasting;
(h) To maintain close liaison with the Commission
for Atmospheric Sciences, particularly with
respect to aeronautical meteorological research
and development requirements;
(i) To foster training aimed at upgrading aeronautical meteorological practices including data
analysis and forecasting;
(j) To act as a focal pOint for the Commission
regarding the training of meteorological
personnel in aeronautical meteorology;
(2) To invite the following Members to designate an
expert to serve on the group:
Austria
Canada
Japan
Lesotho
United Kingdom
United States
(3) To deSignate, in accordance with WMO General
Regulation 32, Mr]. C. McLeod (Canada) as chairman of the working group.

RESOLUTION 4 (CAeM-X)
WORKING GROUP ON THE PROVISION OF METEOROLOGICAL INFORMATION
REQUIRED BEFORE AND DURING FLIGHT
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
CoNSIDERING:

(1) The continuing need to improve the quality of
meteorological information required for aviation,
(2) The operational and technological advances in the
field of meteorology and data processing,
DECIDES:

(1) To establish a Working Group on the Provision of
Meteorological Information Required Before and
During Flight with the following terms of reference:
(a) To advise on the implementation and operation of the World Area Forecast System and to
coordinate, as appropriate, with the World
Weather Watch;

To formulate proposals for the amendment of
aeronautical codes, coding instructions and
meteorological message formats to meet operational requirementsi
(e) To act as the CommissiDn fDcal point for ICAD
and aeronautical user Drganizations on all
aspects relating to the provision and distribution of meteorological informatiDn tD meet
stated requirements;
(d) To keep under continuous review the regulatory and gUidance material related to the
provision of services to aviation;
(e) To keep under review guidance material on
aeronautical meteorological practices;

(b)
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To liaise with CBS on questions relating to
support provided by the WWW for aeronautical meteorology;
(2) To give the working group the following membership:
(a) One expert designated by each of the following
Members:
Australia
Brazil
Germany
Kenya
Russian Federation
(f)

Additional experts to be nominated by
Members having accepted responsibility for the
operation of a WAFC or RAFC;
(e) Experts nominated by other Members wishing
to participate actively in the work of the
group;
(3) To designate, in accordance with WMO General
Regulation 32, Mr]. R. Dear, as chairman of the
working group;
REQUESTS the Secretary General to invite ICAO, ASECNA,
lATA, IFALPA and IAOPA to participate in the work of the
group.
(b)

RESOLUTION 5 (CAeM-X)

RAPPORTEUR ON AERONAUTICAL METEOROLOGICAL OBSERVATIONS
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
CONSIDERING the continuing need for advice on meteorological observing arrangements at aeronautical
meteorological stations, which are adequate to meet
stated aeronautical requirements and which conform to
WMO standard observing practices and instrument
specifications,
DECIDES:
(1) To appoint a Rapporteur on Aeronautical
Meteorological Observations with the following
terms of reference:
(a) To provide advice on meteorological observing
arrangements at aerodromes to meet stated
aeronautical requirements, in particular
through:
(i) The development of functional statements for specialized instruments and
methods of observation;
(ii) The monitoring of developments in
observing techniques including the
automation of observations;

(iii) The promotion of standardization of
observing and processing techniques used
in automated observing systems;
(b) To keep under review guidance material on (a)
above;
(e) To liaise with the elMO Working Group on
Surface Measurements with regard to
aerodrome meteorological measurements;
(d) To liaise with ICAO and aeronautical user organizations;
(e) To contribute to the revision of the WMO

Guide on Meteorological Instnlments and Methods

of Observation;
(2) To invite Mr M. Edwards (South Africa) to serve as
the rapporteur;
REQUESTS the Rapporteur on Aeronautical Meteorological
Observations:
(1) To submit to the president by the end of each calendar year, an annual progress report on activities
carried out;
(2) To submit a final report to the president not later
than six months prior to the next session of the
Commission.

RESOLUTION 6 (CAeM-X)

RAPPORTEURS ON ECONOMIC BENEFITS OF METEOROLOGICAL
SUPPORT TO AVIATION
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING:
(1) The request of the Tenth World Meteorological
Congress to stimulate and promote studies on the
Economic and Social Benefits of Meteorological and
Hydrological Services,
(2) The outcome of the WMO Conference on
the Economic Benefits of Meteorological and
Hydrological Services (Geneva, 19-23 September
1994),

CONSIDERING the need to ensure that sound information
is available on the economic benefits provided to aviation resulting from their use of meteorological support,
DECIDES:
(1) To appoint two Rapporteurs on Economic Benefits
of Meteorological Support to Aviation with the
following terms of reference:
(a) To keep under review all available information
on the economic benefits to aviation of meteorological support;
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(b) To keep under review all available information

on the basis for charging aviation users for
meteorological support and to recommend
appropriate mechanisms;
(e) To review the additional benefit provided to
aviation users as a result of their provision of
aircraft reports;
(d) To liaise with ICAO and aeronautical user organizations over tbese matters;
(2) To invite Mr C. R. Flood (United Kingdom) and
Mr J. Goas (France) to serve as the Rapporteurs

on Economic Benefits of Meteorological Support
to Aviation;
REQUESTS the Rapporteurs on Economic Benefits of
Meteorological Support to Aviation:
(1) To submit to the president by tbe end of each calendar year, annual progress reports on activities carried
out;
(2) To submit a final report to the president not
later than six months prior to the next session of
the Commission.

RESOLUTION 7 (CAeM-X)
RAPPORTEUR ON AVIATION AND THE ENVIRONMENT
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING:

(1) The results of the United Nations Conference on
Environment and Development, including the Rio
Declaration and Agenda 21,
(2) Resolutions 14 and 15 (EG-XLIV),
CoNSIDERING:

(1) The long·term implications of the results of the
United Nations Conference on Environment and
. Development for WMO and for national Meteorological and Hydrological Services,
(2) The need for the Commission to take a lead role in
considering the implications of Agenda 21 in the
field of aeronautical meteorology,
(3) . The important role that aviation plays in global
socio-economic development,
(4) The continuing rapid growth in global aviation,
(5) The unique opportunity that aviation reports
provide to enhance the global monitoring of the
atmospheric environment,
DECIDES:

(1) To appoint a Rapporteur on Aviation and the
Environment witb the follOwing terms of reference:
(a) To keep under review tbe impact of aviation on
tbe environment, particularly in relation to:

(i)

Meteorological conditions influencing
the impact of aviation in the terminal
area;
(ii) The impact of aircraft emissions, including water vapour and nitrogen oxides on
the environment in the en-route phase of
flight;
(b) To encourage airlines to contribute information
to the global database enabling an ongoing
assessment of the impact of aviation on the
environmentj
(e) To liaise with ICAO and aeronautical user organizations in relation to impacts of aviation on
-the enVironment;
(2) To invite Dr T. Matsuo Uapan) to serve as the
Rapporteur on Aviation and the Environment;
the Rapporteur on Aviation and the
Environment:
(1) To submit to the president by tbe end of each calendar year annual progress reports on activities carried
out;
(2) To submit a final report to the president not
later than six months prior to the next session of
the Commission.

REQUESTS

RECOMMENDATIONS ADOPTED BY THE SESSION

RECOMMENDATION 1 (CAeM-X)
TECHNICAL REGUlATIONS, VOLUME II [C.3.3] - FORMAT AND
PREPARATION OF FLIGHT DOCUMENTATION
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING:

(1) Technical Regulations [C.3.3],
(2) Resolution 4 (CAeM-VIII) - Working Group on the
Provision of Meteorological Information Required
Before and During Flight, paragraph (f) under
DECIDES,

(3) The proposed applicability date of 1 January 1996
for Amendment 70 to ICAO Annex 3/WMO
Technical Regulations [C.3.1l,
CONSIDERING:

(1) The aeronautical operational requirement lor
further standardization of flight documentation,
(2) The need to align the relevant part of the Technical
Regulations, Volume II [C.3.3] with the amendments
to WMO Technical Regulations [C.3.1],
RECOMMENDS that the present text of Technical
Regulations [C.3.3], including the appendix on model

charts and forms, be amended as shown in the annex to
this recommendation on the finally agreed applicability
date for Amendment 70 to ICAO Annex 3/WMO
Technical Regulations [C.3.1];
AUTHORIZES the president of the Commission to introduce minor changes to align the text of Technical
Regulations [C.3.3] and the appendiX on model charts
and forms with the operational requirements stated in
Technical Regulations [C.3.1];
REQUESTS:

(1) The Secretary-General to introduce the necessary
amendments to the Technical Regulations, Volume II;
(2) The Secretary-General to invite ICAO to replace, on
the agreed applicability date, the Appendix to
ICAO Annex 3 by the amended Appendix, as
shown in the annex to this recommendation, and
including the changes authorized by the president
of the Commission.

ANNEX TO RECOMMENDATION 1 (CAeM-X)
AMENDMENTS TO THE TECHNICAL REGULATIONS, VOLUME II [C.3.3] - FORMAT AND
PREPARATION OF FLIGHT DOCUMENTATION

[C.3.3.] 3.3.2
In charts prepared by regional area forecast centres, wind direction and speed should be depicted by arrows with
feathers and shaded pennants.
[C.3.3.] 4

Completion of models
NOTE:

The model charts and forms are shown in the appendiX to Volume II.

[C.3.3.] 4.1

Model At - Aerodrome forecasts (tabular form)
[C.3.3.] 4.1.1

Surface wind direction and speed
The surface wind should be given as indicated in the TAF, the mean direction in degrees true, followed by an oblique
stroke and the value of the mean speed. The unit used shall be indicated by the appropriate abbreviation, i.e. KT,
KMH or MPS. The maximum wind speed (gusts) should be added, when appropriate, preceded by the abbreviation
MAX, e.g. MAX 35. Wind directions should always be given in three digits and wind speed in two or three, as appropriate. When no wind is expected, or when it is expected to be of a variable direction, the indication CALM or VRB,
respectively, should be entered in the appropriate column.
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[C.3.3.] 4.1.2

Surface visibility
The visibility and, where applicable, the variations of visibility indicated in the TAF should be given in accordance
with [C.3.1.] 4.6.4; the unit used should be indicated by the appropriate abbreviation, i.e. M or KM. Values of
five kilometres or less should be given in metres, higher values should be given in kilometres. When visibility is
10 kilometres or more, this should be expressed as "10 KM". The increments and units should be in accordance with
[C.3.1.] 4.6.4.
[C.3.3.] 4.1.3

Weather
The expected weather phenomena should be indicated in accordance with [C.3.1.] 6.2.18; only the abbreviations
should be used.
[C.3.3.] 4.1.4

Cloud
The amount of cloud should be given as FEW, SCT, BKN or OVC in accordance with [C.3.1.] 4.9.5. The type of cloud
should be specified only for cumulonimbus (CB) in accordance with [C.3.1.] 6.2.19. The height of cloud should
.be given in feet or metres; the unit used should be clearly specified in the heading of the appropriate column.
[C.3.3.] 4.1.5
When conditions of visibility, weather and cloud are forecast as CAVOK, the tenn CAVOK should be entered across
the appropriate columns.
[C.3.3.] 4.1.6
Type and time of change
Whenever a change is indicated, a new line with the appropriate details of the change should be started sO as to
present the infonnation in a complete and unambiguous manner.
[C.3.3.] 4.1.7

Remarks
Remarks should include any available information on, or indication of:
(a) Additional elements included in the TAF, e.g. temperature forecasts for specific times;
(b) Outstanding features of the meteorolOgical situation, e.g. frontal passage expected to affect the aerodrome
during the period of validity of the forecast and not included under any of the individual elements;
(c) The provisional nature of a forecast, if supplied under the provisions of [C.3.1.] 9.7.4.
[C.3.3.] 4.2
Model A2 - Aerodrome forecasts (TAF code form)
[C.3.3.] 4.2.1
Model A2 consists of the direct reproduction of the TAF as received. Obvious transmission errors should be corrected
before reproduction, where possible.
[C.3.3.] 4.2.2
Any proviSional aerodrome forecast added by the issuing office in accordance with [C.3.1.] 9.7.4 should be qualified
as such on the form.
[C.3.3.] 4.2.3
An appropriate selection of ICAO location indicators and abbreviations for forecast weather phenomena should be
compiled by Meteorological Authorities concerned, to accompany flight documentation. The location indicators
should preferably be in alphabetical order.
[C.3.3.] 4.3
Models TAl and TA2 - Tabular forecast of en-ronte conditions
[C.3.3.] 4.3.1
Model TA should be used for operations from aerodromes where no facilities exist for the provision of documentation in other forms. Model TAl should be used for lOW-level (generally up to FLIDD) short-range operations. Model
TA2 should be used for operations above FLIDD.
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[C.3.3.] 4.3.2
No symbols should be used on these forms.
[C.3.3.] 4.3.3

General meteorological situation
A brief statement of the meteorological situation should be inserted with special reference to the intensity and movement of fronts and pressure centres.
[C.3.3.] 4.3.4

Sections of route
The en-route information should be prepared for appropriate sections along the flight path, identified by latitude
and/or longitude or by geographical locations; if latitude/longitude sections are used, meteorological information
should normally be provided for sections of five degrees.
[C.3.3.] 4.3.5

Significant weather
A statement of the significant weather should be included where appropriate for each section. This should cover all
forms of significant weather as referred to in [C.3.1.] 9.6.1 or 9.6.3, as appropriate for the operation, and should
include information on the locations and also the levels between which the phenomena are expected to occur.
[C.3.3.] 4.3.6

Cloud
Amount of cloud should be indicated by SKC, FEW, SCT, BKN, OVC for 0 oktas, 1-2 oktas, 3-4 oktas, 5-7 oktas
and 8 oktas, respectively, except in the case of cumulonimbus (CB) when it should be indicated as follows:
ISOL for individual CB
isolated
OCNL - for well-separated CBs
occasional
FRQ for CBs with little or noseparation
frequent
The abbreviation EMBD (embedded) may be added to anyone of these three abbreviations to indicate CB
clouds that are contained in layers of other clouds or concealed by haze. These embedded CBs mayor may not
be protruding from the layer;
(b) Type of cloud should be indicated in conformity with WMO Code Table 0500-CC';
(c) On model TAl, the base and top of cloud relevant to the flight should be indicated. The height indication· of
the base of the lowest clouds should always be given.
(a)

[C.3.3.] 4.6.4
On SWL charts only, the positions of centres of high- and low-pressure systems should be represented bya cross and
the letter H or L, respectively, together with the values of the central pressure in hectopascals (hPa). The expected
movement of pressure centres should be indicated by an arrow in the direction of the movement with a figure to
indicate the expected mean speed of movement in knots or in kilometres per hour during the period from three
hours before to three hours after the validity time.
NOTE: Isobars may be included on Model SWL when it is considered that the clarity and legibility of the presentation will not

suffer.
[C.3.3.] 4.6.5
The boundaries of the areas of significant weather should be indicated on the chart by a scalloped line, except for
areas of clear air turbulence, which should be delineated by a broken line.
NOTE: For clarity, the clear air turbulence area may be marked by a figure inside a square relating to a legend on the margin of

the chart to explain the intensity and the vertical extent of the turbulence.
[C.3.3.] 4.6.6
On SWL charts, the height of the DOC isotherm, when it falls within the applicable vertical range of the chart, should
be indicated either by the insertion at selected points of its height, preceded by 0° within small rectangles, or by
means of dashed contour lines at appropriately spaced height intervals. The height of the DOC isotherm should be
indicated by altitude.
[C.3.3.] 4.6.7
On SWH charts, the only cloud information to be included is cumulonimbus (CB), and this only when it refers to
CBs associated with an active thunderstorm area (i.e. an area of widespread cumulonimbus clouds or CBs along a line
with little or no space between individual clouds, or to any CB embedded in cloud layers or concealed by haze)
• Height indication: see [C.3.1] 9.4.11.
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extending above FL250. Such cumulonimbus clouds should be indicated using the abbreviations ISOL EMBD
(isolated embedded), OCNL EMBD (occasional embedded), FRQ (frequent), or FRQ EMBD (frequent embedded).
[C.3.3.] 4.6.8
In addition to the provisions of paragraph 4.6.7 above, on SWM charts, clouds associated with any of the significant
weather phenomena listed in C.3.3., Table lea) in the layer FLlOO to FL2S0 should be indicated using the abbreviations FEW, SCT (scattered), BKN (broken) and OVC (overcast) for 1-2 oktas, 3-4 oktas, 5-7 oktas and 8 oktas,
respectively.
[C.3.3.] 4.6.9
On SWL and SWM charts all cumulonimbus clouds should be indicated using the following abbreviations:
ISOL- for individual CBs
isolated
OCNL - for well-separated CBs
occasional
FRQ- for CBs with little or no separation
frequent
The abbreviation EMBD (embedded) may be added to anyone of these three abbreviations to indicate cumulonimbus clouds that are contained in layers of other cloud or concealed by haze. These embedded CBs mayor may not be
protruding from the layer. On SWL charts, all other clouds should be depicted using the abbreviations FEW, SCT
(scattered), BKN (broken) and OVC (overcast) for 1-2 oktas, 3-4 oktas, 5-7 oktas and 8 oktas, respectively. The type
of cloud should be indicated in conformity with WMO Code Table 0500-CC' but, where appropriate, the abbreviation LYR (layer or layered) may be used instead.
[C.3.3.] 4.6.10
On SWH and SWM charts, as appropriate, the heights of the tropopause, except for low and high points of the
tropopause topography, should be indicated by flight levels in small rectangles. The number of insertions should be sufficient to indicate strong gradients of tropopause height. Low and high points of the tropopause topography should be
indicated by the letters L or H, respectively, inside the appropriate pentagon as shown in C.3.3. Table II and model SN.
[C.3.3.] 4.6.11
On SWH and SWM charts, as appropriate, the orientation of the axis of the jet stream should be indicated by a single
heavy line, broken at suitable intervals to show the speed of the maximum wind, by means of arrows with feathers
and shaded pennants followed by the flight level (with the prefix FL) of the maximum wind.
NOTES: l.
2.

The heavy line delineating the jet axis begins/ends at the pOints where a wind speed of 150 kilometres per houri
80 knots is forecast.
Wind arrows along the jet axis should depict the absolute speed of the maximum wind together with the indication
of level at suitable intervals. Significant changes of speed and/or level of maximum wind (e.g. change in maximum
wind of 20 knot~, change in flight level of 3 000 feet or less if practicable) are denoted by a double bar perpendicular

to the jet axis (see C.3.3., Table III).

Model Al - Al!RODROME FORECAST (Tabular form)
ISSUED BY ................................... , ....... METEOROLOGICAL OFFICE

DATE .........

TIME ......... (UTC)

HEIGHTS ABOVE AERODROME ELEVATION

Cloud

Aerodrome

Perlodof
validity
(UTC)

MOMBASA

O&-{)6

Type and time of
change

Surface wind
mean direction
(Degrees true)
mean windspeed
maximum
windspeed

Surface
visibllJty
(minimum)

Significant
weather

TEMPO 09-12

ISO/IS KT
VRB/20 KT

lOKM
200M

HVYSHRA

Lowest layer
Higher layers
amount, height amount, height Of
ofbase (feet)
base (feet) and
and type (WCB)
type (ifCB)

Remarks

FEW 1500
SCTlOOOCB

BKN 1500

MAX 30 KT
NAIROBI

03-15
PROB40
TEMPO 03-05
BECMG05-06

KHARTOUM

12-18
PROB30
TEMPO 12-15

CAlHO

O&-{)6

ROME

12-D6
FM1400
FM 1800

060/05 lIT

2000M

VRB/03 KT
060/10 KT

SOOM
lOKM

030/05 KT

lOKM

030/20 KT

100M

060/10 KT

C

270/10 KT
270/10 KT
330/15 KT

2000M
SOOOM
lOKM

OVC02OO

FG
NSW

EXTRACTED
FROM
TAF 00--24

SCT 1500

SCTZSOO

EXTRACTED
FROM
TAF06-06

MODBLSA

A

V

0

HVYDZRA
MODRA
NSW

K
BKN SOD
BKNI200
BKN 2500

avc 1500
aVC2000

TAF06-06
AMENDED
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Model A2 - AERODROME FORECASTS (TAF code form)
ISSUED BY .......................... METEOROLOGICAL OFFICE (DATE, TIME UTC) .................... .

INTENSITY
"-" (light); no indicator (moderate); "+" [heavy or well-developed in the case of dust/sand whirls (dust devils) and
funnel clouds] are used to indicate the forecast intenSity of certain phenomena
DESCRlPfORS
Ml BC -

PR

shallow
patches
partial

-

DR BL -

low drifting
blowing

SH TS -

FZ -

shower(s)
thunderstorm

freezing (supercooled)

FORECAST WEATHER ABBREVIATIONS
DZ RA SN

SG
IC
PE
GR
GS

-

-

d:dzzIe

rain
snow
snow grains
ice crystals (diamond dust)
ice pellets
hail
small hail and/or ice pellets

BR
FG
RJ
VA
DU
SA

-

mist
fog
smoke
- volcanic ash
- widespread dust
sand
HZ- haze

-

DS -

dust/sand whirls (dust devils)
squall
funnel cloud(s) (tornado or waterspout)
sandstorm
duststorm

TSSN SNRA -

moderate thunderstorm with snow
moderate snow and rain

PO SQ FC

SS

EXAMPLES
+SHRA
FZDZ
+TSSNGR

-

heavy shower ofrain
moderate freezing drizzle
heavy thunderstorm with snow and hail

SELECTED ICAO LOCATION INDICATORS
YSSY
CYMX
EDDF
EGLL

Sydney
Montreal/Mirabel
Frankfurt
London/Heathrow

R)1T

122130Z

130024 VRB03KT 4000 SCT025 BECMG 0305 9999 =

EGLL

090845Z

091212 27010KT 9999 SCT020 BKN080 FM2100 30015KT
3000 FZDZ BKN006 OVC060 FMOOOO 30015KT 0800 +RASN
BKN004 OVC060 BECMG 0305 33020KT 5000 NSW SCT020
BKNlOO BECMG 0709 9999 =

LFPG

160910Z

161212 10008KT CAVOK FM2000 VRB03KT 8000
SCT012 FM0400 VRB03KT 0800 FG FM0900 10008KT CAVOK =

OBBI

030300Z

030624 03010KT 9999 SCT010 PROB30 TEMPO
0915 03030KT 0500 BLSA FM1800 VRB02KT 8000 SCT020 =

HKNA

280215Z

280624 06010KT 9999 SCT025 TEMPO 1216
3000 SHRA BKN015 PR0B40 TEMPO 1416 VRB20G30KT
+TSRA SCTOlOCB BKN015 =

HKNA
KJFK
LFPG
NZAA

NairobilJomo Kenyatta
New York/Kennedy
Paris/Charles de Gaulle
Auckland

OBBI
R)1T
SBGL

ZBM

Bahrain
Tokyo
Rio de Janeiro
Beijing/Capital
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Model TAl - TABULAR FORECAST OF EN· ROUTE CONDITIONS
DATE ..••.•..•••.................•................•...
ROUTE FROM ......

!3.I<:>~IN ti.l~l, .. . ...TO .... f.M\3:r.~~I?f.M ....

HEIGHTS IN FEET ABOVE MSL
. ...VIA ...... Alr:.YY~'!.s.

........

VALID FOR DEPARTURE BETWEEN ....... 1909 ...... UTCAND ..... .1.7.qq ..... UTCAND
FOR ARRIVAL BETWEEN ................ !7PP...... UTC AND ..... ?~p.o......UTC
SPECIAL FEATURES OF THE METEOROLOGICAL SITUATION:
ACTIVE COLD FRONT FROM HUMBER TO CHANNEL ISLES AT 1000 UTC MOVING EAST AT 20 KNOTS TO
LIE NORTH/SOUTH ACROSS TRACK ABOUT 40 NM WEST OF AMSTERDAM BY 1900 UTe.
02°E

LONDON

ZONE
UPPER WINDS
(DEGREES TRUE AND KNOTS)
TEMPERATURES
(DEGREES CELSIUS)

10000 ft
5000 ft
2000 ft

280/30 MS12
290/25 MS03
290/20 PS03

SCTCU
CLOUD

SURFACE VISIBILITY

18000
1500

AMSTERDAM

250/45 MS09
240/35 00
230/30 PS06

ISOLEMBDCB 30000
1000

BKNSC 10000
2500

BKNST 800
500

BKN AC LYR 18000
12000

OVCSC 24000
2000
ASLYR

1 500 M IN SHOWERS

OCNL RAIN SHOWERS
MODERATE OCNL 10000
3500
SEVERE ICING
SIGNIFICANT WEATHER

5 000 M IN RAIN AND
1 000 M IN THUNDERSTORMS
MODERATE/HEAVY RAIN
ISOL THUNDERSTORMS
MODERATE OCNL
13 000
SEVERE ICING
5000

18000
MODERATE
TURBULENCE IN CU 1500

MODERATE OCNL SEVERE
TUBULENCE IN CB AND
30000
FRONTAL ZONE
1000

HEIGHT OF O°C ISOTHERM

3500

5000

FORECAST LOWEST MSL
PRESSURE (hPa)

1008

1004

SUPPLEMENTARY INFORMATION
Issued by ...•.•.......• at. ....•..... UTC on ..................•. 19 ... by •......•...•... Forecaster.
Notes: 1. Positive and negative values are indicated by the prefix npS" (Plus) and "MS" (minus), respectively.
2. When a single numerical value of an element is given in a forecast, it is to be interpreted as representing
the most probable mean of a range of values which the element may assume during the period of the forecast.

Abbreviations:

SKC-O aktas, FEW-l to 2 aktas, SCT-3 to 4 aktas, BKN-S to 7' oktas, OVc.-s oktas, LYR-Layered,
LOC-Locally, ISOL-Isolated, OCNL-Occasional, FRQ-Frequent/ EMBD-Embedded.
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Model TA2 - TABULAR FORECAST OF EN-ROUTE CONDITIONS

DATE ..................................... HEIGHTS IN PRESSURE ALTITUDE IN HUNDREDS OF FEET
ROUTE FROM .......E!I~~l~ .f"!I~I,. ......TO ....

t':~?:r.~~~~.~ .........VIA ...... t':1~'!'f~'!.~ ........

VALID FOR DEPARTURE BETWEEN ....... 1900 ...... UTC AND ......1?Qq ..... UTCAND
FOR ARRIVAL BETWEEN ................ 1?PP...... UTC AND ..... ~! PP...... UTC
SPECIAL FEATURES OF THE METEOROLOGICAL SITUATION (SURFACE CENTRES AND FRONTS):
ACTIVE COLD FRONT FROM HUMBER TO CHANNEL ISLES AT 1000 UTC MOVING EAST AT 20 KNOTS TO
LIE NORTH/SOUTH ACROSS TRACK ABOUT 40 NM WEST OF AMSTERDAM BY 1900 UTC.
02°E

LONDON

ZONE

UPPER WINDS
(DEGREES TRUE AND KNOTS)
TEMPERATURES
(DEGREES CELSIUS)

FL300
FL240
FL 180
FL 100

250/50
260/40
270/35
280/30

MS52
MS40
MS 26
MS 12

AMSTERDAM

230/65
240/60
240/50
250/45

MS50
MS36
MS24
MS09

SIGNIFICANT WEATHER·
AND ASSOCIATED CLOUD

MODERATE TURBULENCE 180
015
IN SCT CU

300
MODERATE TO SEVERE
ICING AND TURBULENCE 010
IN ISOL EMBD CB

HEIGHT OF O°C ISOTHERM

035

050

.

* TROPOPAUSE HEIGHT

*jETSTREAM

SUPPLEMENTARY INFORMATION
* Above planned cruise level If not specified.

Issued by ............. at. .... HPP.... UTC on .................. 19 ... by ..............Forecaster.

Notes: 1. Pressure altitude is the height in feet of a level in the standard atmosphere above the datum level corresponding to a
pressure of 1013.2 hPa.
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Model SN - SHEET OF NOTATIONS USED IN FLIGHT DOCUMENTATION
3. Abbreviations used to describe clouds

1. Symbols for significant weather
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Tropical cyclone
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Severe squaillne"
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Moderate turbulence
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= Cirrus
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OS
Cirrostratus

Snow

AC

Widespread blowing snow

Severe sand or dust haze
Widespread sandstonn

-S-

Slight aircraft icing

''flr'*"

Moderate aircraft icing

00

Widespread haze

Severe aircraft icing
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Widespread mist

Widespread fog

I""
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Freezing precipitation -
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Cold front
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Position, speed and

FJ. 270

level of max. wind

< < < ... < Convergence line

at the surface
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Nimbostratus
SC = Stratocumuus

= Altocumulus

=
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ST
Stratus
CU
Cumulus
CB = Cumulonimbus

3.2 Amount
Clouds except CB
sky clear (018)
SKe
FEW
few (1/8 to 218)
scattered (318 to 4/8)
SCT
broken (S/8 to 7/8)
BKN
ove
overcast (818)

=
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3.3 Heights
Heights are indicated on SWH and SWM charts in flight levels (Fl). top over base.
When XXX is used, tops or bases are outside the layer of the atmosphere to which
the chart applies..
In SWL charts:
ij
Heights are indicated as altitudes above rTH:!an sea level;
III The abbreviation SFC is used to Indicate ground level.
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Significant weather charts (high and medium)

Scalloped line
'" demarcation of areas of significant weather
Heavy broken line
delineation of area of CAT
Heavy solid line
position of jet stream axis with indication of wind direction.
Interrupted by wind
speed in let or km/h and height In flight levels
arrow and mght level
Figures on arrows
speed In let or km/h of movements of frontal system
Flight levels
hetght In flight levels of tropopause at spot locations, e.g.
~. Low and High points of the tropopause topography
inside small rectangles
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RECOMMENDATION 2 (CAeM-X)
NATIONAL DEVIATIONS FROM THE WMO AERONAUTICAL
METEOROLOGICAL CODES
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,

Article 9 of the WMO Convention and WMO
General Regulation 127 concerning the implementation
of decisions of Congress, or of the Executive Council, on
behalf of Congress with regard to WMO Technical
Regulations,

RECAllING

with concern the proliferation of national deviations from the WMO aeronautical meteorological codes,
CoNSIDERING the implications of such a proliferation on
aircraft safety,
REcoMMENllS that Members be urged to make every effort to
adhere to the international aeronautical meteorological codes
as given in the WMO Manual on Codes (WMO-No. 306),
Volume!.

NOTING

RECOMMENDATION 3 (CAeM-X)
DEFINITIONS OF PRECIPITATION INTENSITY AND WELL-DEVELOPED DUST/SAND
WHIRLS (DUST DEVILS) AND FUNNEL CLOUDS
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING that no internationally agreed definitions exist for
light, moderate or heavypredpitation intensity or for well
developed dust/sand whirls (dust devils) and funnel clouds,
CONSIDERING the problems encountered by the meteorological and aeronautical communities because of this,

that CBS, in consultation with CAeM and
CIMO, study the question of defining light, moderate
and heavy predpltation intensity, and the question of
well-developed dust/sand whirls (dust devils) and funnel
clouds, with a view to developing definitions acceptable
to the aviation community.

RECOMMENDS

RECOMMENDATION 4 (CAeM-X)
METEOROLOGICAL TRAINING FOR GENERAL AVIATION
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING the importance given to general aviation in the
Third WMO Long-term Plan as a reflection of the
expected growth in volume and diversity of general aviation in the next decade,

RECOMMENDS:

CoNSIDERING:

(1) That Members be urged to give high priority to
arranging the provision of training in relevant areas
of aeronautical meteorology to personnel engaged
in general aviation including forecasters, briefing
officers and pilots;

(1) The need to improve the meteorological support to
general aviation and in particular, to improve the
meteorological knowledge of general aviation pilots,
(2) The expected improvement in safety of general aviation flights and the significant economic benefits
that could ultimately result from better meteorological support for general aviation operations through
improved training of both pilots and forecasters,

(2) That Members be requested to review at the
national level and in close collaboration with the
Aviation Authority the whole area of general aviation pilot training in meteorology with a view to
ensuring that pertinent and safety-related topics are
stressed while minimizing complicated scientific
details.
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RECOMMENDATION 5 (CAeM-X)
TERMS OF REFERENCE OF THE COMMISSION FOR
AERONAUTICAL METEOROLOGY
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING:
(1) The emerging concern over the meteorological aspects
of the impact of aviation on the environment,
(2) The increasing importance of environmental issues
following the United Nations Conference on
Environment and Development, Rio de Janeiro,
June 1992,

(3) The continuing demand in the aviation community
for training in aeronautical meteorology,

RECOMMENDS that Twelfth Congress consider the adoption of the amended terms of reference of the
Commission for Aeronautical Meteorology as given in
the annex to this recommendation.

ANNEX TO RECOMMENDATION 5 (CAeM-X)
TERMS OF REFERENCE OF THE COMMISSION FOR AERONAUTICAL METEOROLOGY

The Commission shall be responsible* for matters
relating to:
(a) Applications of meteorology to aviation, taking
into account the relevant meteorological developments in both the scientific and practical fields;
(b) The study of aeronautical requirements for meteorological services and arranging so far as possible
for these requirements to be met either by its own
action OI, when coordination is necessary, by refering the requirements to the relevant constituent
bodies;
(c) International standardization of methods, procedures and techniques employed or appropriate for
employment in:
(i) The application of meteorology to aeronautics
and the provision of meteorological services
to international air navigation;

* In cooperation with leAD whenever appropriate.

(il) The making, reporting and dissemination of

meteorological observations from aircraft;
Consideration of requirements for basic meteorological data needed for aeronautical meteorolOgical
purposes;
(e) Consideration of requirements for climatological
data needed for aeronautical meteorological
purposes;
IfJ Consideration of aeronautical requirements for
meteorolOgical observations and specialized instruments;
(g)** Consideration of the meteorological aspects of the
impact of aviation on the environment;
(h)** The training of meteorological and non-meteorological personnel in aeronautical meteorology.
(d)

** New term of reference.

RECOMMENDATION 6 (CAeM-X)
REVIEW OF THE RESOLUTIONS OF THE EXECUTIVE COUNCIL
BASED ON PREVIOUS RECOMMENDATIONS OF THE COMMISSION
FOR AERONAUTICAL METEOROLOGY
THE COMMISSION FOR AERONAUTICAL METEOROLOGY,
NOTING with satisfaction the action taken by the
Executive Council on previous recommendations of the
Commission for Aeronautical Meteorology,

CONSIDERING that many of these recommendations have
become redundant in the meantime,
REcoMMENDS that Resolution 7 (EC-XLIIn and Resolution
6 (EC-XLIV) be no long considered necessary.
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for the dissemination of WAFS data

18

Implementation aspects of the World Area Forecast System
Developments towards the global production of SIGWX charts
generated by WAFC Bracknell

19

Meteorological support for general aviation

8

Chairman of the
Working Group on
PROMET

20

Training in the field of aeronautical meteorology

19

United Kingdom

Report of training seminars arranged by the UK Meteorological
Office

21

Aeronautical meteorological codes

7

Secretary-General

22

Meteorological support for helicopter operations

9

United Kingdom

Meteorological services provided within the United Kingdom to
offshore helicopter operations

23

Meteorological support for general aviation

8

Secretary-General

24

Air reporting

12

United Kingdom

Air reporting requirements for numerical weather prediction and
tactical aircraft guidance

25

Economic benefits of aeronautical meteorological services

13

United Kingdom

26

Terms of reference of the Commission

18

Secretary-General

27

Commercialization aspects of meteorological services including
cost recovery

14

Secretary-General

Results of the first session of the Air Navigation Services Economics
Panel (ANSEP)
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28

Commercialization aspects of meteorological services including
cost recovery

14

Secretary-General

29

Cooperation with other WMO bodies and international organizations

20

W. Benesch, Germany

6

United States

6

United States

8

United States

11

United States

11

United States

5

Secretary-General

12

International Civil
Aviation Organization

15

International Civil
Aviation Organization

8

United Kingdom

6

United States

6

United States

Report on the first session of the CBS Working Group on Satellites,
Geneva, 7 to 11 March 1994
30

Implementation aspects of the World Area Forecast System
Plans for improving the aviation wind forecast

31

Implementation aspects of the World Area Forecast System
Aviation impact variables derived from an operational mesoscale
model

32

Meteorological support for general aviation
Status and plans for the Rapid Update Cycle in the United States

33

Automated observing systems at aerodromes
The history of determining representativeness with the Automated
Surface Observing System

34

Automated observing systems at aerodromes
Implementation of the Automated Surface Observing System CASOS)
in the United States

35

Amendments to the WMO Technical Regulations
CORR.1

36

Air reporting
New ICAO Annex 3/WMO Technical Regulations concerning
aircraft observations

37

Aviation and the environment
ICAO's activities regarding aviation and the environment

38

Meteorological support for general aviation
Thilored services for general aviation provided within the United Kingdom

39

Implementation aspects of the World Area Forecast System
Aspects of the World Area Forecast System from WAFC Washington

40

Implementation aspects of the World Area Forecast System
Volcanic ash information
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41

Aviation and the environment

15

United States

42

Establishment of working groups and nomination of rapporteurs

23

President of CAeM

43

Implementation aspects of the World Area Forecast System

6

International Civil
Aviation Organization

World Area Forecast System (WAFS) - progress achieved in the
transition to the final phase of WAFS

44

Economic benefits of aeronautical meteorological services

13

President of CAeM

45

Scientific lectures

22

Secretary-General

46

Implementation aspects of the World Area Forecast System

6

United Kingdom

10

United Kingdom

Future developments in Operational Numerical Weather Prediction
at the UK Meteorological Office

47

Performance assessment of aviation weather forecasts
Report on the verification of model forecasts and TAFS produced
by the United Kingdom

48

Air reporting

12

Secretary-General

49

Air reporting

12

New Zealand

50

Meteorological support for general aviation

8

France

Meteo-France and the distribution of meteorological information
to general aviation users

51

Air reporting

12

France

52

Aeronautical meteorological codes

7

France

Calculation of the runway visual range (RVR)

53

Commercialization aspects of meteorological services including
cost recovery

14

France

54

Implementation aspects of the World Area Forecast System

6

France

II.

"PINK" series

1

Opening of the session

1

President of CAeM

2

Organization of the session

2

President of CAeM

3

Report by the president of the Commission

3

President of CAeM

4

Reports by the chairmen of working groups and the rapporteur

4

President of CAeM

5

Meteorological support for general aviation

8

Chairman, Committee B
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6

Terms of reference of the Commission

18

Chairman, Committee A

7

Review of previous resolutions and recommendations of the
Commission and relevant Executive Council resolutions

21

Chairman, Committee B

8

Meteorological support for helicopter operations

9

Chairman, Committee B

9

Election of officers

24

Chairman, Nominations
Committee

10

Opening of the session

1

President of CAeM

11

Aeronautical meteorological codes

7

Chairman, Committee A

12

Amendments to the WMO Technical Regulations

5

Chairman, Committee A

13

Implementation aspects of the World Area Forecast System

6

Chairman, Committee A

14

Automated observing systems at aerodromes

11

Chairman, Committee B

15

Air reporting

12

Chairman, Committee B

16

Performance assessment of aviation weather forecasts

10

Vice-chairperson,
Committee A

17

Long-term planning

17

Chairman, Committee A

18

Commercialization aspects of meteorological services including
cost recovery

14

Chairman, Committee A

19

Economic benefits of aeronautical meteorological services

13

Chairman, Committee A

20

Cooperation with other WMO bodies and international organizations

20

Chairman, Committee A

21

Publications and guidance material for the Aeronautical Meteorology
Programme

16

Vice-chairperson,
Committee B

22

Aviation and the environment

15

Vice-chairperson,
Committee B

23

Training in the field of aeronautical meteorology

19

Chairman, Committee B

24

Scientific lectures

22

President of CAeM

25

Election of officers

24

President of CAeM

26

Establishment of working groups and nomination of rapporteurs

23

President of CAeM
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This document should be considered as a guide to the status of the decisions adopted
at the tenth session of the Commission for Aeronautical Meteorology.
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A.
4.

DECISIONS RECORDED IN THE GENERAL SUMMARY OF
THE WORK OF EC-XLVII
REpORTS OF SESSIONS OF CONSTITUENT BODIES (agenda item 4)

REPORT OF mE TENTH SESSION OF THE COMMISSION FOR AERONAUTICAL METEOROLOGY
4.14 The Executive Council noted with appreciation the report of the tenth session of the Commission for
Aeronautical Meteorology (CAeM) held in Geneva from 10 to 21 October 1994.
4.15
The Council recorded its decision on the various recommendations of the meeting in Resolution 6
(Ee-XLVII).

B.

RESOLUTION

Resolution 6 (EC-XLVII) - REPORT OF THE TENTH SESSION OF
mE COMMISSION FOR AERONAUTICAL METEOROLOGY
THE EXECUTIVE COUNCIL,
NOTING the report of the tenth session of the Commission for Aeronautical Meteorology (CAeM),
DECIDES:
(1) To note Resolutions 1 to 7 (CAeM-X);
(2) To take action on the recommendations as follows:
Recommendation 1 (CAeM-X) - Technical Regulations, Volume II [C.3.3]- Format and preparation of
flight documentation
(a) Approves the recommendation;
(b) Requests the Secretary.General:
(i) To arrange for the inclusion of the amendments, as contained in the Annex to Recommendation 1
(CAeM-X) of the final report of the tenth session of CAeM (WMO-No. 818), in the WMO Technical
Regulations, Volume II [C.3.3];
(ii) To invite the International Civil Aviation Organization (ICAO) to replace, on the agreed applicability date, the Appendix to ICAO Annex 3 by the amendments as contained in the Annex to
Recommendation 1 (CAeM·X) of the final report of the tenth session of CAeM (WMO-No. 818) and
including the changes authorized by the president of CAeM;
Recommendation 2 (CAeM-X) - National Deviations from the WMO Aeronautical Meteorological
Codes
(a) Approves the recommendation;
(b) Urges Members to make every effort to adhere to the international codes as contained in the WMO
Manual on Codes, Volume I;
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Recommendation 3 (CAeM-X) - Definitions of precipitation intensity and well-developed dust/sand
whirls (dust devils) and funnel clouds
(a) Approves the recommendation;
(b) Requests the president of the Commission for Basic Systems, in consultation with the presidents of
CAeM and the Commission for Instruments and Methods of Observation, to study the question of defining light, moderate and heavy precipitation intensity and the question of well-developed dust/sand
whirls (dust devils) and funnel clouds, with a view to developing definitions acceptable to the aviation
community;
Recommendation 4 (CAeM-X) - Meteorological training for general aviation
(a) Approves the recommendation;
(b) Urges Members to give high priority to arranging the provision of training in relevant areas of aeronautical meteorology to personnel engaged in general aviation including forecasters, briefing officers
and pilots;
(c) Requests Members to review the whole area of general aviation pilot training in meteorology with a view
to ensuring that pertinent and safety-related topics are stressed without unnecessary or complicated
scientific details;
Recommendation 5 (CAeM-X) - Terms of reference of the Commission for Aeronautical Meteorology
(a) Notes that action on this recommendation has been taken by Twelfth Congress;
Recommendation 6 (CAeM-X) - Review of the resolutions of the Executive Council based on previous
recommendations of the Commission for Aeronautical Meteorology
(a) Approves the recommendation that Resolution 7 (EC-XLIIl) and Resolution 6 (EC-XLIV) no longer be
kept in force;
NOTING FURTHER:

(1) The adoption on 17 March 1995 by the Council of ICAO of Amendment 70 to the International
Standards and Recommended Practices, Meteorological Service for Air Navigation,
(2) The preScription of 1 January 1996 as the date upon which the amendment becomes applicable,
CoNSIDERING that ICAO Annex 3 and WMO Technical Regulations [C.3.1] should be aligned,
APPROVES the alignment ofWMO Technical Regulations [C.3.1] with Amendment 70 to ICAO Annex 3 effective on 1 January 1996;
REQUESTS the Secretary-General to introduce the necessary amendments to the WMO Technical Regulations,
Volume II [C.3.1].

NOTE: This resolution replaces Resolution 7 (EC·XLlIl) and Resolution 6 (EC·XLIV), which are no longer in force.

