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PROGRESS/ACTIVITY REPORT
1.

Progress of the Commission

As we near the end of this somewhat abbreviated intersessional period, it is important
to note and to take pride in the accomplishments of the Commission, the Management Group
members and the Expert Teams which they lead. The details of these activities and
accomplishments will be outlined in the detailed reports that follow but I believe it is important to
state that we have done essentially what we said we would do, and we did it with less resources
than we had hoped for or feel are deserved. Without the funds from the budget surplus, I doubt
that we could have achieved measurable progress
Our situation is well known to all members of EC and to the senior levels of the
Secretariat. However the choices that need to be made amongst priority programmes are not
easy. This combined with 16 years of zero nominal growth is making the situation very difficult for
this Commission, and other components of the WMO structure.
My hope is that Congress will look seriously at the cumulative impacts of continued
zero nominal growth. I further hope that members of CAeM press the importance of providing a
high quality of support to aeronautical meteorology and aeronautical meteorology providers.
2.

Discussion on the Structure of Technical Commissions

Change in the organizational structure and role of technical commissions is on the
way. EC-LXI has asked its WG on SOP for three options, none of which are the status quo, for
discussion at next EC in June 2010. Some Members feel that fewer Commissions would allow
greater clarity of purpose and provide cost savings. Another approach that proposed Commissions
to remain in their current number and remits, but meeting concurrently every two years and
therefore saving the significant expense of separate Commission meetings does not seem to have
received enthusiastic support.
The delivery of services to aviation is under pressure regarding its quality, cost
effectiveness and user focus. We must be careful that any restructuring of CAeM does neither
appear to, or actually will, lower the status of aeronautical meteorology within WMO, considering
the mandates given to the Commission under the Working Arrangements between WMO and
ICAO. This would send a negative message to our partners at an awkward time. Further, we need
to meet conjointly with ICAO approximately once per decade, the next such meeting being
expected to be in 2014. This needs to be considered as a strong constraint in any restructuring.
I do not see CAeM opposing change simply because it is change. In fact, the status
quo is probably unworkable given the imbalance between the running cost of the Commission
session and the overall funding of activities. We do need to be fully engaged in this process to
ensure that the essential and unique elements of our Commission remain or are indeed enhanced.
This is particularly crucial to many NMHSs as the costs recovered from their provision of aviation
weather services account for a significant proportion of their incomes and thus survival.
3.

Strategic and Operational Planning

It is in the interest of CAeM to ensure that its Terms of Reference are clear and
demonstrate alignment with the larger goals of the Organization. It is also crucial that we modify
and describe the activities and deliverables that we feel are necessary to support aviation services
in a way that is clear, aligned and supportable.
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4.

Issues currently facing Aeronautical Meteorology

The implementation of Quality Management Systems for aeronautical meteorology
service providers is pressing. While I am very pleased with the progress of the Tanzania pilot
project, it has demonstrated how difficult this process can be. The effort and management needed
to assist Members in meeting the implementation date is enormous.
The issue of SIGMET issuance, or non-issuance, is also pressing. EC was clear that
aviation safety is paramount and that we should always seek solutions that enhance safety. In
doing so, we need to find ways to minimize the impact on Members.
The issue of the educational qualifications and demonstrable competencies of
Aeronautical Meteorological Personnel has been an extended and involved process. The
conclusions resulting from the efforts of a large number of experts will be discussed by this
Commission and sent for approval to EC-LXII and Congress. This is a great step forward.
The issue of cost recovery and the related issue of customer service have not gone
away. They remain important and needing of our attention. However, it is felt that the time of
creating more “how-to guidelines” and case studies of best practices is over. Now a more
proactive approach needs to be designed, likely using a regional or sub-regional approach.
Our work on the New Terminal Forecast is not only an essential component of the
evolving requirements of Air Traffic Management in highly congested areas but is also an excellent
example of where WMO can add value and reduce duplication of effort.
5.

Structure of CAeM

The Commission will debate what issues need to be the focus of the next four year
period and then what structures within the Commission are needed to address these issues.
Clearly the important work of the Expert Teams on Training and Education and the New Terminal
Forecast is not complete and it would be unwise to make major changes in these structures. The
work of the Expert Team on Customer Relations may need a shift in focus and a new name to
reflect this shift. Finally, I see a need for a group that will focus on the Implementation of things
such as Quality Management Systems, SIGMET issuance, and cost recovery implementation as
well as many more examples. I see this group potentially working with sponsors and with regional
associations to make progress on these important issues. It may be that the members of the
Management Group may be the best qualified to undertake this task.

__________
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BACKGROUND MATERIAL
1.

Review of plans and achievements

1.1
The thirteenth session of the World Meteorological Organization Commission for
Aeronautical Meteorology held in Geneva, Switzerland, from 23 November to 1 December 2006,
established a new structure, which established, among other expert teams, the Expert Team on
Customer Relations (ET/CR). Since then, ET/CR has succeeded in aligning its work with the
milestones identified at the 1st Informal Meeting of the CAeM Management Group (Geneva,
Switzerland, 1 December 2006).
Those included:
•

Final revision of WMO-No. 904 to add new examples from Germany, the United
Republic of Tanzania and the Russian Federation;

•

Development of benchmarking and performance indicators;

•

Proposals for restructuring of WMO Technical Regulations [C.3.1]/ICAO Annex 3 to
accommodate the requirements for establishment of a Quality Management System;
and,

•

Development of a guide on customer relations and economic benefits of aeronautical
meteorology.

1.2
Outlined in the work plan, the terms of reference of the expert team were adopted at
the 1st meeting of the ET/CR held in Geneva, Switzerland, from 28 May to 1 June 2007, and
subsequently approved by the CAeM Management Group at its formal meeting convened in Paris,
France (8-12 October 2007).
The approval was also complemented by the following priorities set up for the team:
•

Quantify economic benefits and relevant metrics for aviation weather services
provision;

•

Develop consultation models and templates;

•

Make available the ‘best practice’ examples on the CAeM Website.

1.3
Originally, the ET/CR was composed of twenty-five members, out of which five
members from Canada, Germany, the United Kingdom, the United States of America and the
United Republic of Tanzania were considered as core members invited to attend the planned
meetings. Later on, the composition of the team changed slightly through the replacement of the
member from Germany (who had retired in 2008) by a new core member from Austria. The
nominee was introduced to the rest of the team during the 2nd meeting of the ET held in Hall
(Innsbruck), Austria, from 29 June to 3 July 2009.
1.4
Once the priorities had been established and the work plan had been outlined, the
team was set out to work on the deliverables. The period 2007-2009 encompasses three stages.
Initially, the efforts of the expert team were focused on 18 tasks grouped under 6 thrusts. Attempts
were made to get all the core members involved by considering their personal expertise, resources
available and appreciation of the team’s needs. At the 1st ET/CR meeting, the workload was
distributed among the members who remained responsive to gradually evolving priorities.
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1.5
The team has dedicated considerable efforts to address issues of cost recovery,
customer relations and quality management. The most immediate priority was placed on cost
recovery, since many Members had been seeking guidance on how to implement reliable cost
recovery systems in their countries. For others, this guidance material would serve as a source for
regular updates of their in-house systems. Efforts of the team combined at the 1st meeting allowed
to finalize the update of WMO-No. 904. The published Guide now includes five best practice
examples from France, the United Kingdom, Germany, the Russian Federation and the United
Republic of Tanzania.
1.6
The team was no less successful in the field of customer relations. Following the
recommendations of the Management Group, it consolidated available consultation models and
templates in a Guide titled Principles and Guidance on Aeronautical Meteorological Services
Consultation and User Focus. This Guide provides practical guidance on the objectives and
methods of consultation, offers sample agenda and best practice templates that may be utilized or
adapted by any Member.
1.7
Considering guidance by EC-LX (Geneva, Switzerland, 18-27 June 2008), the team
decided to review its work plan in mid-2008, looking also into the question of the possible
establishment of a WMO standard or regulation on meteorological service for international air
navigation. Regarding the possible establishment of a WMO standard on aeronautical
meteorological services, an ad-hoc task team sketched such a draft Standard. However, in view of
the working arrangements between ICAO and WMO, the complicated and prolonged nature of
negotiations between ISO, ICAO and WMO made the concept of an ISO/WMO/ICAO tripartite
common Standard rather elusive so that the team decided to put this task on hold.
1.8
Recognizing the importance of the implementation of an ISO recognized Quality
Management System for aeronautical meteorological services in NMHSs, and taking into account
Resolution 18 adopted at Cg-XV which requested the Secretariat to support the implementation of
a demonstration project for the implementation of an ISO recognized QMS in at least one suitable
Member in the Least Developed Countries, it was decided to launch a pilot project on QMS in
Tanzania, since it had a working cost recovery scheme in place, personnel qualified for the project,
was able to demonstrate that the implementation of a QMS was cost recoverable as per ICAO and
WMO Regulations and share the documentation developed and expertise gained. As regards this
Tanzania Demonstration Project on QMS, the team was ready to promote it through consultation
and advice.
1.9
A significant amendment was made to Activity 3 in the work plan, referring to the
“Assessment of Economic Benefits”. It was felt that benefits from aeronautical meteorology could
be most properly assessed based on the responses to a questionnaire to be distributed to different
MET providers and users. A first draft of a questionnaire considered possible metrics for
quantification of benefits, as well as a set of questions. The second ET meeting however
expressed considerable doubts about the chances of obtaining meaningful and clear answers from
many stakeholders who consider their economic models private and confidential. Several team
members thus offered to undertake a literature search to identify which of the questions could be
answered using existing and published studies. It was concluded that guidance would be sought
from the MG to determine how much effort would be dedicated to this task during the next
intersessional period.
2.

OUTCOMES OF THE 2ND MEETING OF THE CAeM EXPERT TEAM ON CUSTOMER
RELATIONS (ET/CR/2)

Prior to the meeting, the president of the Commission for Aeronautical Meteorology
recognized a need for the expert team to review its focus and terms of reference given that many
of the tasks had already been accomplished.
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Consequently, the team was asked to concentrate on the implementation areas and
provide as much assistance and guidance as possible for the Members. The evolving priorities in
the international aviation community showed the following implementation areas:
2.1

Quality Management Systems

Guidance material and templates obtained from the Tanzania Demonstration Pilot
Project to be used by the Members to get their own systems in place was distilled in a flyer and
printed as well as provided on the website. The team is expected to continue to facilitate access to
guidance, foster twinning arrangements to share expertise and assistance for training workshops in
QMS.
2.2

Cost Recovery

Since cost recovery mechanisms have been established by many Members, the team
was expected to assist Members encountering difficulties with issues of governance and
cooperation with ANSPs based on available best practice examples.
2.3

Resource mobilization

With serious resource constraints, many Members experience difficulties in
implementing international regulations and development initiatives. Consequently, the team is
supposed to investigate whether donor countries (through twinning arrangements) or funding
agencies could support implementation projects and workshops.
2.4

Country DataBase (CDB)

Support to Members requires accurate and up-to-date information on their capacities
and needs. The team was requested to give advice on requirements for the country level database.
2.5

New Air Traffic Management Systems

Members in different regions need to become aware of plans for new air traffic systems
following the examples of SESAR and NextGen and experiences gained from these could be
collected, documented and made available to interested Members by the team.
2.6

Proposal for a future name and direction of the ET

The ET considered several options for a new name reflecting the evolving priorities,
and finally the MG of CAeM proposed “Expert Team on Governance and Partnership” to highlight
the priority issues of regional cooperation, governance in funding, and partnership with other
organizations.
2.7
An updated work plan for the ET is available from the ET/CR/2 Report on the AEMP
Website of WMO at the following address:
http://www.wmo.int/pages/prog/amp/aemp/documents/ET_CR_Final_Report.1.pdf.

__________
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BACKGROUND MATERIAL
1.
Many of the ET/NTF Members attended an AMOFSG meeting in Montreal, Canada, in
September 2008 and the ET/NTF took advantage of this opportunity to have a two day meeting to
map out a strategy for the development of the NTF. In addition, at the AMOFSG, it was agreed
that an AMOF ad hoc working group, comprised of operational users would be established to help
develop and demonstrate the NTF.
2.
During the ET/NTF meeting in Montreal, the Team agreed that a subset of weather
elements needed to be prioritized and offered to the AMOFSG ad hoc group as a starting point
from the initial all-encompassing list of weather elements identified as having an impact on
capacity and safety in the wider terminal area (given in report of the ET first meeting in Hong Kong,
China, in 2007). The Team agreed this subset or "threshold" capability would include convection,
low ceilings/visibility, winter weather, and wind information (including both surface winds at the
aerodrome and profiles along the approach paths) and to target the 2013 time-period.
3.
To add to this threshold and complete the NTF "objective" capability by 2018, the
following information was decided upon to include time-lines based on the readiness of the
information being available and also (as important) being able to be integrated into user decisions:
(a)

Turbulence and LLWS in the terminal area: 2015;

(b)

Icing in the terminal area: 2015;

(c)

Runway condition forecasts (based on precipitation type/intensity): 2015;

(d)

Wake turbulence forecasts: 2016;

(e)

Noise abatement and air quality forecasts: 2016;

(f)

Probability forecasts of convection, Ceiling and Visibility, wind: 2018.

4.
Since the meeting in Montreal, several Team teleconferences resulted in papers
describing existing capabilities for the “threshold” parameters identified above, and are currently
working to offer a solution set for each parameter that will identify the format and dissemination of
the information. These documents will be available to users via the ET/NTF Website as demo
projects already are. This material will be provided to users to gain important feedback on the
utility of the solution set.
5.
The Team focused much of its work on developing parameters for convection and wind
and defining both the temporal and spatial resolution of the information. A comprehensive
template for both convection and wind is available for review in CAeM-XIV/Doc. 8(1). The work on
developing these templates has brought the Team to explicitly mention that the NTF product will be
developed for high density terminal areas.
6.
The Team is currently requesting feedback from stakeholders on the content of the
NTF. Information was presented to the Asia/Pacific Met/ATM Task Force meeting in Bangkok in
December as well as the IATA Met Task Force meeting in Orlando, Florida, in October. Concern
was expressed regarding ATM operational requirements for weather information and the link to
developing NTF as well as the transformation of this type of meteorological information into air
traffic impact. The Team also wishes to present NTF product prototypes to the EUR Met/ATM
Task Force meeting in Paris in January 2010 with the objective to collect supplementary feedback
from users and stakeholders. Finally, the Team has prepared a questionnaire available on the
NTF Website, which allows users to communicate their feedback on the NTF products.
__________
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BACKGROUND MATERIAL
1.
The first meeting of the ET/ET was kindly hosted by the South African Weather Service
in Pretoria in April 2008, and chaired by Mr Ian Lisk (UK). The team comprises five core members:
Raf Windmolders (Belgium), Shakeer Baig (Trinidad and Tobago), Gaborekwe Khambule (RSA),
Carl Weiss (US) and Chris Webster (NZ). The five core members have all been active and regular
contributors. Regular communication has been maintained by means of 3-monthly
teleconferences.
2.
Around half of the 16 ‘non-core’ members have continued to contribute ‘virtually’ to the
work of ET/ET.
3.
The ET/ET core team agreed on the following prioritized work plan (WP) activities for
the period 2007-11:

1.

Individually contact all ET/ET members to determine level of commitment and
resource support (High Priority);

2.

Survey all ET/ET members on their individual NMSs implementation of the ‘new’
WMO personnel classification guidelines and to then make recommendations to
ETR (Med Priority);

3.

Convene ET/ET ‘start-up’ meeting (High Priority);

4.

Promoting compliance with WMO-No. 258 and Supplement No. 1 to
WMO-No. 248 – Training and qualification requirements for Aeronautical
Meteorological Personnel – (High Priority);

5.

Upgrade of CAeM website from Javascript to a more user friendly MOODLE
platform (High Priority);
−

6.

Update introductory text on CAeM website to more accurately reflect the
non-operational guidance materials now included on the site;

Provision
of
reviewed
training
and
resource
http://www.caem.wmo.int/moodle website encompassing:

material

on

the

Operational (High Priority)
−
−
−
−

CAeM website to be further developed to address the requirements and
syllabi as listed in Supplement 1 to WMO-No. 258;
Guidance on the use and interpretation of existing and developing nowcasting
and short-range forecasting techniques and systems for the diagnosis and
assessment of aviation impact variables;
Training material on the best use of WAFS products and AMDAR data
applications;
Guidance on any new products and services including changes to WAFS
products following the WAFSOPS-Group Sept. 2009 and ongoing training
thereafter;

Non-operational best practice examples and resource material (Medium Priority)
−
−

Quality Management Systems;
Cost recovery mechanisms;
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−
−

Forecast Verification;
Development of New Services to Aviation;

Aviation MET user education/training material (Low Priority)
−

Consideration to be given to addressing the basic met training needs of the
aviation user (this could be linked into existing/developing resources available
through ICAO).

7.

Translation of existing website training materials into French and Spanish (Low
Priority);

8.

Investigation of new and interactive modes of remote training delivery such as
VisitView and e-learning (Medium Priority);
Also, advising on and where possible assisting the Secretariat with:

9.

Publication of meteorological aviation guidance material;

10.

Organization and facilitation of training events:
−

11.

ET to become more active in all training events within AeMP establishing,
where feasible, clear learning objectives, evaluation criteria for the course and
the participants, and completing those evaluations;

Provision of expertise to conduct training.

4.
The ET/ET core team ‘start-up’ meeting was hosted at the kind invitation of the South
African Weather Service in Pretoria in April 2008. The primary objective of the meeting was to
allocate specific responsibilities and timelines for the activities of the team.
5.
The Chair of the ET/ET attended the WMO EC Panel of Experts on Education and
Training meeting in Costa Rica in March 2008. The primary focus of the discussions was the
problematic implementation of the new WMO personnel classification system as described in
WMO-No. 258, Guidelines for the Training and Education of Personnel in Meteorology and
Operational Hydrology – Fourth Edition and associated impacts on ICAO regulatory requirements.
The EC Panel agreed a set of recommendations that were subsequently considered at EC-LX in
June 2008 with the result that the EC Panel Task Team on Aviation Forecaster Qualifications
(TT-AFQ) was established.
6.
The ET/ET through a series of e-mail exchanges has been working on the competence
requirements since August 2009. The work of the ET/ET has been directed by feedback and input
received from the CAeM Management Group meeting (Geneva, September 2009), aviation
meteorological training experts attending the WMO Curriculum Development Workshop (RTC
Alanya, Turkey, October 2009) and from those members of the EC Panel of Experts on Education
and Training attending the Coordinating Committee of Heads of Training Institutions of National
Meteorological Services (Darmstadt, Germany, November 2007).
7.
The TT-AFQ, having met at the Met Office in Exeter in February 2009, reported to
EC-LXI in June 2009. The work of the TT-AFQ is described in more detail in CAeM-XIV/Doc. 5(2).
EC-LXI subsequently endorsed the TT-AFQ proposal for the required competencies (i.e.,
knowledge, skills and work attitudes) of aeronautical meteorologists to be included as Standards
and Recommended Practices in future editions of WMO-No. 49, Vol. II and requested CAeM to
review and refine the competence requirements in Supplement 1 to WMO-No 258 and then to
submit to EC-LXII as Standards and Recommended Practices for inclusion in WMO-No.49, Vol. II,
in coordination with the EC Panel.
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8.
The Chair of the ET/ET Chair attended the WMO Education and Training (ETR)
Aeronautical Meteorology Curriculum Development Workshop at RTC Alanya, Turkey in
October 2009. In addition to providing expert feedback on the proposed Standards, the workshop
focused on identifying means, methods and types of evidence required for the assessment of the
competences and reviewed the education and training resources and the approaches required to
support aeronautical meteorology assessment.
9.
The second meeting of the ET/ET took place in Barbados in late November 2009.
During this meeting, the ET/ET completed its work on the ‘top level’ Aeronautical Meteorological
Personnel (AMP) competence Standards.
The draft Standards will be discussed in
CAeM-XIV/Doc. 5(2). The team also reviewed and discussed the possible status of a ‘secondarylevel competence description document’ produced as one of the outcomes from the Alanya
Aeronautical Meteorology Curriculum Development Workshop. The aim of this document will be to
assist members in mapping their local and national personnel assessment practices to the ‘top
level’ competence Standards. Work on the ‘secondary level document’ is ongoing and will be
further reviewed and discussed at the next EC Panel of Experts on Education and Training
meeting in Boulder, USA at the end of March.
10.
During the ET/ET meeting the team also agreed that its main priority for the 2010-2014
intersessional period should be to facilitate compliance with Aeronautical Meteorological Personnel
qualification and competency requirements through the provision of training and guidance
resources, in collaboration with DRA/ETR and ICAO, and the Commission endorsed this view.
11.
The ET/ET has continued to add reviewed training and education resources and links to
the CAeM training website at http://www.caem.wmo.int/moodle/. The website has also been
upgraded to run off a more user-friendly MOODLE platform which means that it is now much easier
to both add new resources to the site whilst also enabling the team to review new material through
the integrated MOODLE Management Forum.
12.
The UCAR/NWS Cooperative Program for Operational Meteorology Education and
Training (COMET) through its Director, Tim Spangler has actively supported the work of the ET/ET
and has put together an on-line interactive aeronautical forecaster training package that is now
available through http://www.caem.wmo.int/moodle/.

____________
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BACKGROUND INFORMATION
1.

INTRODUCTION
This report highlights progress of the aeronautical meteorology service in RA I.

2.

ESTABLISHMENT OF AN AERONAUTICAL METEOROLOGICAL TASK FORCE
WITHIN THE METEOROLOGICAL ASSOCIATION OF SOUTHERN AFRICA

The Aeronautical Meteorological Task force was established during the Meteorological
Association of Southern Africa (MASA) meeting convened in October 2008 in Swaziland. MASA is
the body constituted by the Chief Executive Officers, i.e. Permanent Representatives of Members
of WMO within the Region, to facilitate speedy improvement of aviation activities regionally. At the
third MASA AGM held in Angola in October 2009, the meeting agreed to retain the team to
implement the recommendations.
The first meeting of the task team was convened in February 2009 in Victoria Falls,
Zimbabwe. The taskforce identified pertinent areas that need to be addressed within the Region to
ensure better service delivery to the aviation community. Areas included implementation of QMS,
infrastructure and telecommunications, as well as capacity building, which will be done through
identified regional training centres just to mention a few. Action plans with timelines were
developed and agreed for this specific purpose.
2.1

SIGMET

Following the deficiencies identified and associated with SIGMET, a workshop was
organized by ICAO in collaboration with WMO in Kenya in 2006. The ICAO Met Sub Group/8
established a SIGMET Warning Study Group on which RA I is represented by two experts, one
from France and one from South Africa.
To date two SIGMET tests have been conducted and the results have shown an
upward trend as shown in Annex 1. At the last meeting of the study group in May 2009 in
Montreal, an ad-hoc group was established to investigate the feasibility of issuing SIGMET
advisory information from selected regional centers. It is highly possible that for RA I, there could
be two regional advisory centers for this trial purpose, one in France and one in South Africa. This
would have to be done in close coordination with the Meteorological Watch Offices (MWOs).
2.2

Implementation of Amendment 74 to Annex 3

The implementation of Amendment 74 to Annex 3 regarding 9, 12, 24 and 30hr TAFS
proved to be a challenge for some Member countries in the Region. Some continued issuing
TAFS with the old format and some issued more than one TAF per aerodrome. For some of the
countries it was not easy to implement the 30hr TAF following the update of the FASID tables.
With some follow-up e-mails from ICAO regional offices, this was successfully implemented. At the
Aviation Task Team meeting held in February 2009 in Victoria Falls, Zimbabwe, some Members
reported that they were not even aware of the Amendment 74 and the new codes. From time to
time, there are few reports from users where TAFS were not received mainly because of coding
errors and in some cases due to telecommunications problem.
2.3

Quality Management System Implementation (QMS)

A WMO QMS Implementation Survey was conducted in mid-2008 and some of the
Members did not respond. The questionnaire was resent to Member States to update the survey
results. The response is still unsatisfactory as very few Members responded to the second
questionnaire. Results are shown in Annex 2 together with a comparison with other WMO
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Regions. The overwhelming response though is that most of the countries in Africa have neither
implemented nor budgeted for the QMS. At the AFI-RAN08 Conference in December 2008 in
Durban, South Africa, South Africa presented a working paper on the implementation of QMS
within the South African Weather Service. This working paper included a recommendation that
ICAO should suggest alternative sources for funding the QMS implementation given that persistent
issues of governance and a lack of inter-agency agreements prevented meteorological service
providers to obtain adequate funds through cost recovery in a significant number of countries of the
Region.
2.4

Cost recovery

Cost recovery for aeronautical meteorological services has not been fully implemented
within the Region. Reasons for cost recovery initiatives failing in the Region are many, ranging
from the challenges within the individual countries due to legislation and in others, the
administration within parent ministries for the two entities that are responsible for air navigation
services and meteorological services. Uncertainty over the designation of the Meteorological
Authority is also often found to hamper attempts to establish a working Cost Recovery scheme.
2.5

AMDAR PROGRAMME

Kenya, Namibia, Morocco and Nigeria have indicated interest to develop a national
AMDAR programme. A workshop is planned to assist these States during the first half of 2010.
2.6

Issues of OPMET Data exchange in western Africa.

The Association for the safety of flight in Africa and Madagascar ASECNA maintains an
OPMET data monitoring scheme which highlights continuing problems with data reception in the
Region.
An example of OPMET reception test for safety-relevant SIGMET messages is given
below to illustrate the activities undertaken by ASECNA to alleviate this problem.

__________
Annexes: 2
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ANNEX 1
ASECNA
REPRESENTATION AU SENEGAL
SERVICE EXPLOITATION DE LA METEOROLOGIE

TABLEAU STATISTIQUE DU TEST SIGMET AFI
DU 10 JUIN 2009 ETABLI PAR BRDO DAKAR
1) Résumé du TEST SIGMET
RA I

Heure de réception aux BRDO
(UTC)

Observation

Heure de réception aux BRDO
(UTC

Observation

Nom du BRDO: Dakar
Date du test: 10/06/009
2) Entête du SIGMET WV
WVZA31 FAJS :
WVSG31 GOOY :
WVCD31 FTTJ:
WVTS31 DTTA1
WVNI31 DNKN
WVNI31 DNMM
WVNI31 DNMM CCA
WVMG20 FMMI
WVZA31 FAPR
WVTS31 DTTA
WVNR31 DRRN
WVMC31 GMMC
WVCG31 FCBB : non parvenu

10 :41 :21
10 :38 :30
10 :38 :18
10 :17 :22
14 :17 :55
10 :59 :12
11 :02 :38
10:51 :20
10 :40 :31
10 :17 :22
10 :55 :45
10 :51 :34

3) Entête du VAA :

Heure de réception aux BRDO
(UTC)

FVXX01 LFPW :

10 :13 :28

FKI020 FMEE

09 :39 :51

4) Entête du TCA
Entête du SIGMET WC

Heure de réception aux BRDO
(UTC

WCMG20 FMMI

09 :57 :10

WCZA31 FAJS

09 :52 :21

WCTS31 DTTA

10 :09 :55

Pour Dakar, un
problème de réseau
de Transmission
entre la Prévision et
le CRT a causé ce
retard de plus de 20
minutes entre la
réception du FV et
la BRDO.

Observation
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ANNEX 2
S/N

Country

1
2
3
4
5
6

Ghana
Egypt
Kenya
Libya
Niger
Gambia

7
8
9
10
11
12
13

South Africa
Botswana
Tunisia
Morocco
Sudan
Uganda
Namibia

14
15
16
17
18
19
20

Tanzania
Rwanda
Nigeria
Mauritius
ASECNA

A/
B

Impl
Partial Which Planned &
QMS
parts? budget?
?
A
NO
YES
A
NO
A
NO
YES
A
NO
B
NO
A
NO
QMS IMPLEMENTATION IN RA I (AFRICA)
A
NO
Partial
YES
A
NO
A
NO
YES
A
YES
A
NO
A
NO
A
NO
A
A
A

YES
NO
NO
YES

Partial

No

YES

Partial

B

Cost
Recovery
?
YES
NO
NO
??
YES
NO

Region
Assctn

YES
NO
Partial
YES
YES
YES
unanswer
ed
YES
NO
YES
?
YES

I
I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

Key:
A:
B:

The NMHS is the Aeronautical Meteorology Service Provider in the country
Another entity is the Aeronautical Meteorology Service Provider in the country

Note: ASECNA is made up of several Members of RA I and they are cost recovering

SUMMARY OF RESULTS
Results by WMO Regional Association
RA I
RA II
RA III
RA IV
RA V
RA VI

=
=
=
=
=
=

17
11
4
8
6
35

Of the 81 Members worldwide that responded to the questionnaire, it is only 35 or 43.2% that have
implemented QMS, 46 Members have not, out of which only 12 have plans and set aside a budget
for its implementation.
Of the 46 Members that have not implemented QMS, 20 Members have implemented cost
recovery. According to ICAO regulations, costs for implementing and maintaining QMS can be
recovered from the users. Enabled, these 19 Members can implement QMS within a short period
of time.

CAeM-XIV/BM. 4.2(1), APPENDIX, p. 5

ANNEX 2
Implementation by Regional Association
RA I

=

Of the 17 Members in the Region who responded, only Morocco had implemented
QMS, and two are in the process of implementation

RA II =

3 Members out of 11had implemented

RA III =

None of the 4 Members that had replied had implemented

RA IV =

Out of 8, only one Member had implemented

RA V =

Out of 6, three Members had implemented

RA VI =

Out of 35, twenty five (25) Members had implemented one of which had not been
certified. This is 71.4% of the Members of that Region, the reason for this high degree
of compliance being Single European Sky regulations strictly enforcing compliance.

_________
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BACKGROUND MATERIAL
The following activities on aeronautical meteorology in RA II during the intersessional
period 2006-2009 are highlighted for review by CAeM-XIV:
1.

Establishment of a Sub-Group on Aeronautical Meteorological Services
(WGDRS-AeM)

At the XIV-RA II session held in Tashkent, Uzbekistan, 5-11 December 2008, the RA II
rapporteur and the vice-president of CAeM made presentations, i.e. one on “Opportunities and
Challenges of NMHSs in Aviation Weather Service Provision in the 21st Century” and a Report on
Two Pilot Projects” drawing the Members’ attention to the current and evolving issues and
challenges on aeronautical meteorology. The regional association established a Sub-Group on
Aeronautical Meteorological Services (WGDRS-AeM), under the Regional Association II Working
Group on Disaster Risk Reduction and Service Delivery (WGDRS), with the following terms of
reference (Resolution 11(XIV-RA II)):
(i)

To review and advise on operational data and product requirements of countries in
RA II in the context of the Aeronautical Meteorology Programme (AeMP), keeping
close liaison with the relevant International Civil Aviation Organization (ICAO) regional
groups;

(ii)

To review the status of the development and implementation of the AeMP in the Region,
including observing, nowcasting and warning systems in the terminal area, aircraft data
collection, and services provided under the World Area Forecast System (WAFS), and
to formulate proposals through the WMO Secretariat and the Management Group of
the Commission for Aeronautical Meteorology to the appropriate ICAO bodies for its
future development and implementation;

(iii)

To promote capacity-building activities related to the AeMP within the Region, in
particular, the development and implementation of AeM-related pilot projects to assist
NMSs of developing countries in delivering AeM services, in particular SIGMET, TAF
and flight documentation;

(iv)

To liaise with the WMO AMDAR Programme on the development of national and
regional programmes;

(v)

To foster closer relationships and partnerships between National Meteorological or
Hydrometeorological Services (NMSs) and aviation stakeholders within the Region with
a view to study and understand the new and evolving user requirements on AeM
services;

(vi)

To develop a regional strategy on the provision of new AeM services in support of Air
Traffic Management (ATM), with particular reference to the NexGen and SESAR
developments and the international trend of increasing centralization of air navigation
services;

(vii)

To monitor progress and facilitate implementation of Quality Management Systems
(QMS) for provision of AeM Services and requirements specified in the Guidelines for
the Education and Training of Personnel in Meteorology and Operational Hydrology
(WMO-No. 258), Supplement No. 1, by NMSs, and to identify training requirements to
assist NMSs in their implementation;

(viii)

To liaise by correspondence with the Management Group of the Commission for
Aeronautical Meteorology and relevant expert teams and the ICAO Planning and
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Implementation Regional Group through their respective secretariats on specific
regional matters; and,
(ix)

To provide advice to the chairperson of WGDRS on aeronautical meteorology matters
and to take actions in this regard.

Dr S.C. Bhan (India) was nominated as Coordinator of WGDRS-AeM, with the following
Theme Leaders to contribute to its work, and to lead the activities in their respective theme areas,
as follows:
(i)

M. Petrova (Russian Federation) in Quality Management and Training;

(ii)

S.M.K. Song (Hong Kong, China) in Capacity-building and AeM Pilot Projects;

(iii)

J. Ryuzaki (Japan) in MET support for ATM and New Terminal Forecast; and,

(iv)

Sarfaraz (Pakistan) in Customer Relations and Partnership.

Dr Bhan was replaced by Mr M.K. Bhatnagar as per the advice of the Permanent
Representative of India in September 2009. Subsequently, the AeM Sub-group held its first
telecon meeting on 29 October 2009 which was attended by Mr Bhatnagar (Coordinator), Ms Song
(Theme Leader in Capacity-building and AeM Pilot Projects) and Mr C.M. Shun (vice-president,
CAeM) to discuss the work plan for the Sub-group in particular on the development of the AeM
Pilot Projects. Further correspondence through telecons and e-mails involving the other Theme
Leaders to further develop the work plan was expected.
2.

Progress of the AeM Pilot Projects

The progress of the two AeM Pilot Projects, viz. “pilot project to develop support for
developing countries in the Aeronautical Meteorology Programme” and “RA II pilot project on
Aviation-weather Disaster Risk Reduction (ADRR)” had been reported to XIV-RA II and the CAeM
Management Group meeting (2009).
The RA and CAeM MG noted the success of the Asian Aviation Weather Pilot Project
Website established by the China Meteorological Administration (CMA) and the Civil Aviation
Administration of China (CAAC) in support of RA II Members. A number of enhancements were
implemented on the Asian Aviation Weather Pilot Project Website in response to Member’s
feedback, under the leadership of the Coordinator Ms MY Jiao (China). In particular, numerical
weather prediction guidance for the preparation of TAFs for four aerodromes of Lao PDR, satellite
cloud guidance products for preparation of SIGMETs, and WAFS High-level SIGWX chart were
added to the Website.
The RA and CAeM MG also noted with interest the RA II pilot project on Aviationweather Disaster Risk Reduction (ADRR) established by CAeM-XIII (2006). The pilot project
involved Members in the Region, airlines and ICAO and had been initiated to assess the
usefulness of forecasts of tropical cyclones, valid for the time period 24 to 48 hours ahead, to
aviation. Based on users’ feedback, a Website (http://adrr.weather.gov.hk) had been established
by the Hong Kong Observatory in September 2007. The site includes tropical cyclone official
forecasts and numerical weather prediction products from China; Hong Kong, China; Japan; the
Philippines; the United States; and ECMWF. To demonstrate the usefulness of these products to
decision-making by aviation users, added-value information for the Hong Kong International Airport
(HKIA) is also included on the website. It was also noted that more Members were planning to
contribute to the site and that training events associated with the site’s products were planned, and
that all Members were encouraged to participate in and support the pilot project. Additional
products, including strike probability forecast from CMA and wind probability forecasts for HKIA,
were included in 2009. Further enhancements, e.g., extension of coverage to the ADRR website,
are being planned.
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Noting the success of the two pilot projects, the CAeM MG encouraged that these pilot
projects should now become operational, and that an extension to other Regions in cooperation
with the tropical cyclone programme should be envisaged.
3.

Quality Management System (QMS)

At the request of the WMO Secretariat, a survey on Members’ status and plan of
implementation of QMS for their aeronautical meteorological services was conducted in late
August 2009. A total of 19 returns were received via e-mail (see Annex attached). Together with
the information obtained in the previous survey undertaken by the Secretariat (assuming that the
status has remained unchanged), the Members’ status and plan could be summarized as follows:
QMS
Implemented
Yes - 3
Partial - 5
No – 16

Planned
Yes - 9
No - 8

Cost recovery
Yes - 7
Partial - 3
No - 13

Arising from the ICAO CNS/MET SG/13 meeting held in Bangkok, Thailand,
20-24 July 2009, WMO would be invited to organize a seminar/workshop on QMS related to
aeronautical meteorological services during the first half of 2010, in coordination with ICAO.
4.

New Terminal Forecast (NTF)

RA II provides three experts (from China, Hong Kong, China and Japan) to participate
in the work of the Expert Team on New Terminal Forecast (ET/NTF). Hong Kong, China also
provides a Website (http://www.ntf.weather.gov.hk/) for sharing of information on the NTF
development and as a platform for prototype product evaluation by aviation users and collaborates
with Australia in developing the Convective Weather Products for the Aviation Industry.
In parallel, the MET/ATM Task Force under the ICAO CNS/MET SG will have its first
meeting in December 2009. Currently, the three ET/NTF member countries from RA II also
nominate members to the MET/ATM Task Force. With the composition of the Task Force
expected to be expanded to include representatives from the aviation industry (namely, IFALPA,
IFATCA and ACI), it could be a useful platform for ET/NTF to collect user’s feedback on the NTF
prototypes and specifications.
5.

SIGMET Issues

In the ICAO CNS/MET SG/13 meeting a number of improvements in SIGMET issuance
in the Region were noted. Notably, a bilateral agreement was established for China to issue
SIGMET on behalf of Cambodia for the Phnom Penh FIR since June 2009 so that one of the longstanding MET deficiencies in the Region could be removed.
RA II provides two experts (from China and Japan) to participate in the work of the
ICAO METWSG. In the METWSG/2 meeting held in Montreal, Canada, 19-22 May 2009, an ad
hoc group was established to oversee the planning for, and conduct of a feasibility study into the
issuance of SIGMET advisory information from selected regional centre(s). The feasibility study is
expected to be conducted after the METWSG/3 meeting in November 2010. The RA II rapporteur
and the vice-president of CAeM is currently one of the co-rapporteurs of the ad hoc group, together
with members from France and Australia. It is expected that at least one of the potential regional
centres participating in the feasibility study would be from RA II.
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6.

WAFS Issues

RA II provides three experts (from China, Oman and Russian Federation) to participate
in the work of the ICAO WAFSOPSG. The RA II rapporteur and vice-president of CAeM is
currently the Chairman of the ICAO ASIA/PAC WAFS Implementation Task Force. Apart from
contributing to addressing visualization issues with the WAFS trial gridded forecasts, HKO also
hosts a Website (http://wafs-grid-fc.weather.gov.hk/) to facilitate comparison and evaluation of the
WAFS trial gridded forecasts issued by the two WAFCs. A survey was also conducted by HKO in
mid-2009 to collect user’s feedback on the WAFS trial gridded forecasts, including their suitability
for operational use and for replacing the existing SIGWX forecast charts. Information on the
visualization and evaluation issues of the WAFS trial gridded forecasts had been presented by
HKO at the WAFS workshop held in the week preceding the CAeM MG meeting and in response
the WAFSOPSG had made a number of changes to its work programme related to the
implementation of the gridded forecasts.

_____________

Annex: 1
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ANNEX

Survey Results on Implementation of an ISO-approved QMS in NMHSs for
Aeronautical Meteorological Services in RA II
Country
AFGHANISTAN
BAHRAIN
BANGLADESH
CAMBODIA
BHUTAN
CHINA
DEMOCRATIC
PEOPLE'S REPUBLIC
OF KOREA
HONG KONG, CHINA
INDIA
IRAN, ISLAMIC
REPUBLIC OF
IRAQ
JAPAN
KAZAKHSTAN
KUWAIT
KYRGYZSTAN
LAO PEOPLE'S
DEMOCRATIC
REPUBLIC
MACAO, CHINA
MALDIVES
MONGOLIA
MYANMAR
NEPAL
OMAN
PAKISTAN
QATAR
REPUBLIC OF KOREA
RUSSIAN FEDERATION
SAUDI ARABIA
SRI LANKA
TAJIKISTAN
THAILAND
TURKMENISTAN
UNITED ARAB
EMIRATES
UZBEKISTAN
VIET NAM
YEMEN

A/B

Implemented
QMS?

Planned &
Budget?

Cost Recovery?

A

YES

B
B
B

NO
NO
NO
NO
PARTIAL

NO
NO
YES (2010)

YES
NO
NO
NO
NO

A
A

YES
NO (Non-ISO)

YES (no budget yet)

YES
YES

A

NO (Non-ISO)

YES

YES

YES (Partial)
B

A
A
A

NO
NO
YES

YES
NO (no budget yet)

NO
NO
YES

A
A

NO
YES

A
A
A

NO
NO
NO
NO
YES
PARTIAL

YES

NO
NO
NO
YES
YES
PARTIAL

A
A
A
A

NO
NO
PARTIAL
NO

NO
NO
YES
NO

NO
NO
NO
PARTIAL

A
B

NO
PARTIAL

NO
YES (2010-2012)

PARTIAL
NO

Key:
A: The NMHS is the Aeronautical Meteorology Service Provider in the country
B: Another entity is the Aeronautical Meteorology Service Provider in the country
Input received
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BACKGROUND MATERIAL
1.

Introduction

The situation concerning the development of the Aeronautical Meteorology Programme
in Region III (South America) is summarized in the information given below. While in many areas
progress is visible, some problems remain common to a majority of Members of the Region, in
particular in the area of staff qualifications and recruitment, maintaining and upgrading technical
infrastructure and implementation of QMS.
2.

Highlights of issues faced by the Members of Region

2.1
Currently, observational data are available in sufficient quantity and quality to support
aviation operations, although these data are not always available in a timely fashion in some
Member States due to problems with the telecommunications circuits that are difficult to pin down
between the providers and end users of the data. The Members of the Region, however, are
sufficiently served by the data available from the regional OPMET data banks in Brasilia and
Washington.
2.2
Both for aerodrome meteorological offices and Meteorological Watch Offices, the
availability of high-quality upper-air data is of paramount importance for the analysis and prediction
of relevant parameters. Aircraft observations could become very important given the continued
shortfall of conventional upper-air stations, both due to the very high operating cost of radiosonde
stations and the loss of valuable data due to coding and transmission problems of the reports.
2.3
WMO and ICAO are invited to coordinate the necessary actions to promote and
implement the necessary AMDAR programmes to increase the number of such aircraft
observations, given the reliance that the World Area Forecast System puts on such data for its
operational forecasts.
2.4
With respect to the training of aeronautical meteorological personnel, the regional
association reiterates the difficulties and problems encountered in training the required staff.
Uruguay has notified the Association that it is providing courses for entry- and mid-level
technician, but not for aeronautical meteorologists. Only mid-level technicians currently receive
any training in synoptic meteorology, and it is foreseen to launch a proposal for the training of
aeronautical meteorological forecasters according to the WMO and ICAO requirements in
2009/2010.
2.5
Bolivia also notified the problems arising form a lack of training centers for
aeronautical meteorologists, given the fact that a majority of its current forecasters are long-serving
staff, so that succession planning becomes a high priority. Furthermore, for existing staff there is a
strong requirement for upgraded training to ensure efficiency of the staff with new methods of using
and interpreting numerical weather prediction data and products, in particular in their use for
aeronautical meteorology purposes. Colombia also noted a shortfall of aeronautical
meteorologists, a need for specialized training in satellite meteorology methods applied to aviation,
and the training of aeronautical meteorological observers.
2.6
Similarly, the meeting of the Working Group on Distance Learning in Meteorology, held
from 1-3 July in Lima, Peru, approved a resolution calling on the University of Buenos Aires to
provide distance-based learning modules to overcome the issue of the high costs of attending the
University. The problem appears twofold:
(a)

In the field of maintaining currency and competency of existing staff given the rapid
scientific progress and the emergence of new methods; and,
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(b)

In the training of new aeronautical meteorologists in accordance with the WMO/ICAO
regulations.

2.7
The Association was informed that there were concerns about the safety of aviation
due to a lack of education and training in meteorological hazards and the effective communication
of this information to air crews and pilots, given that weather-related accidents came third in
relevant statistics of the Region.
2.8
In many countries of the Region it was feared that a lack of resources, understanding
of user requirements and general demotivation of the staff further hampered the quality of the
services provided to aviation. There was a feeling that mainly Brazil and Chile were in a position to
provide these services to the required standards and accuracy.
2.9
The Meteorological Authority of Argentina and the University of Buenos Aires are
cooperating on an analysis of requirements and curricula for meteorologists specialized in aviation,
concentrating on already qualified (general) meteorologists and scientists from similar subject
areas such as applied mathematics and physics to provide adequate training for aeronautical
meteorological forecasters.
2.10
The National Meteorological Ttraining Centre in Buenos Aires (CRFPM) investigated
the possibility of implementing rapidly, courses of short duration for technicians, forecaster
assistants and radiosonde operators with a view to rapidly provide the necessary number of
qualified personnel in aerodrome meteorological offices, and will continue to work on distance
learning courses for meteorological observers and assistants.
2.11
Despite a commitment by the fourteenth session of RA III to encourage Members to
support and implement a regional AMDAR programme, no significant progress can be reported in
this field. It may be beneficial to reiterate the expected benefits of such a regional programme for
the Aeronautical Meteorology Programme of the Region in order to obtain dissemination of these
important data to all Members there. Furthermore, it is considered essential to provide the
necessary tools to display, use and interpret these data in the routine forecasting operations.
2.12
Regarding the recovery of costs for services to aviation, the Working Group on
Distance Learning in Meteorology also noted that this problem was a long-standing one in the
Region, where revenues from aviation typically go directly to the national treasury and no
appropriation for staff costs is made in the relevant institutions of the civil aviation directorates.
Colombia commented on the urgency of this question as the regular budgets for aviation
meteorological services continued to be eroded. The “user pays” principle was reiterated in this
respect, requesting airlines to pay for the costs of services dedicated to them.
2.13
It was noted that, out of the 50 participants in a Workshop/Seminar on Cost Recovery
and Quality Management Systems held in Santo Domingo, Dominican Republic in
December 2006, 11 came from Region III. It was further reported that two workshops on Satellite
Meteorological Methods in Support of Aviation Meteorology were held in Argentina in September
and October of 2008.
2.14
Good progress is reported from the Volcanic Ash Advisory Centre (VAAC) in Buenos
Aires, where a 24h/7day operation is now established, and a good cooperation is found between
the VAAC and the Meteorological Watch Offices of the Region. Advisories and SIGMET on
Volcanic Ash are provided to air traffic over the Region on a regular basis. It was reported that at
the occasion of a recent eruption of the Chaiten Volcano, immediate notification was provided to
the operators planning flights in the affected region. Mutual visits of volcanic ash experts from the
USA (M. Buffanti, T. Casadewall) in Argentina and of two local experts in the USA significantly
helped to share expertise, and the installation of a transport and dispersion model (FALL 3D) with
the help of a Spanish expert greatly enhanced the capacity of the VAAC Buenos Aires.
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2.15
A regional training course in satellite methods applied to meteorology for Regions III
and IV was held to support the Members of these Regions to better integrate these data in their
forecasting operations. These courses were supported by, and coordinated with, a number of
institutions, e.g. CONAE, the SMN, WMO, University of Buenos Aires, INPE/CPTEC of Brazil,
NOAA and EUMETSAT as well as the distance-learning programme COMET of USA. The courses
took place at the Mario Gulich institute of CONAE in Falda del Carmen (Córdoba, Argentina).
2.16
Two yearly exercises mandated by the GREPECAS on the ICAO Manual on the
International Airways Volcanic Ash watch (Doc. 9766-AN/968) took place successfully in 2009. It
was felt that a translation of this Manual into Spanish would be beneficial for the Members of the
Region.
2.17
ICAO informed WMO and the Members of the Region that a Recommended Practice in
the Annex 3 concerning the implementation of a recognized Quality Management System (QMS)
for the provision of meteorological services to aviation would become a mandatory Standard with
the forthcoming Amendment 75 to Annex 3, with an applicability date of November 2010. It has to
be expected that a significant proportion of Members in the Region will encounter serious
difficulties in complying with this Standard. A survey undertaken by the WMO Secretariat has seen
a very partial and incomplete response, and at the occasion of the ICAO South American
COM/MET meeting held in 2009, it was confirmed that to date only Peru operates such a QMS, but
its full implementation will only be achieved by 2012.
2.18
The NMS of Argentina has implemented a system for quality control and calibration of
instruments, including documentation on the maintenance and repair of instruments. It has also
created an organization unit for QMS, tasked to prepare the implementation of such a system in
other areas of activity, and expected to complete its work by 2014.
2.19
It is felt that the implementation of QMS in the Region could be much helped by making
available experts from WMO and ICAO and their Members and Contracting States to form a
certification and accreditation group approved by ISO to facilitate implementation projects in the
Region.

__________
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BACKGROUND MATERIAL
RA IV continues to focus on meeting the needs of the aviation community and
improvements are being made in services throughout the Association. Some of the recent service
improvements include:
1.

Compliance with ICAO Annex 3 Amendment 74

In November 2008, RA IV Members implemented a new TAF format in response to a
new standard in ICAO Annex 3 Amendment 74. This new format provides a 30-hour forecast in
the TAF for selected international airports in support of long-haul flights.
Significant effort was required by Members to meet the deadline. Software for TAF
generation, monitoring, and verification required updating and testing. In addition, dissemination
methods also required testing to ensure the new format could be supported.
Although some Members reported difficulties in early November, these were resolved.
2.

Volcanic Ash SIGMETs

All MWOs with active volcanoes in their FIRs participated in a VA SIGMET test carried
out last May. The Washington VAAC provided training in support to some MWOs. Despite efforts,
some Members are still limited by communication and financial resources at their volcano
observatories and meteorological stations.
3.

Tropical Cyclone SIGMETs

Although some MWOs are issuing Tropical Cyclone SIGMETs, more training may be
required for MWOs regarding the issuance of Tropical Cyclone SIGMETs. The National Hurricane
Center of Miami (ICAO TCAC) issues tropical cyclone advisories for the WMO Region IV, but the
information must still be issued as a TC SIGMET to reach aviation users.
4.

Aviation Forecaster Qualifications

RA IV Members addressed the requirement by the ICAO that aeronautical
meteorological forecasters must meet the WMO guidance on qualifications for “WMO-designated
forecasters” set forth in WMO-No. 258, Supplement 1. The Members considered a report from the
WMO EC Panel of Experts on Education and Training, Task Team on Aeronautical Forecaster
Qualifications (TT-AFQ) which recommended:
•

That “or equivalent” in the fourth edition of WMO-No. 258 be understood to mean “or
equivalent” to the relevant professional qualifications rather than “or equivalent” to a
degree;

•

The addition of a pathway by which personnel without a relevant college degree may
become a WMO meteorologist by acquiring appropriate professional qualifications; and,

•

That the required competencies of Aeronautical Meteorologists, be updated by CAeM
ET/ET as Standards and Recommended Practices in WMO-No. 49, Volume II, for
approval by EC-LXII.

5.

Aviation Task Team

To address emerging challenges facing the Association, Members attending the
session agreed to establish an RA IV Aviation Task Team. Its Terms of Reference include:
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•

Study the challenges that Members in the Region are facing in meeting the upcoming
requirements of ICAO Annex 3/WMO-No. 49, Volume II, in particular the forthcoming
Amendments 75 (2010) and 76 (2013);

•

As applicable, establish regional projects in the areas of Quality Management System
implementation and training to meet the requirements for aviation meteorologist
qualification as well as actions aimed at improving SIGMET issuance; and,

•

Seek funding for these projects through the WMO Resource Mobilization Office, through
direct contact with donor countries and through other avenues.

The Task Team will work closely with the WMO Secretariat through the Sub-regional
Office in San José, with the Commission for Aeronautical Meteorology, the regional ICAO office in
Mexico City, and if necessary other WMO bodies, and will report quarterly to the RA IV
Management Team.
The Task Team has now been established.
6.

WAFC Grids

The Washington and London WAFCs were tasked several years ago to implement
global icing, turbulence, and convection grids. The intent was to deliver high-resolution, rapidrefresh gridded data to users and begin transitioning away from the current production methods of
SIGWX production.
The WAFCs met several times during the past year to harmonize the grids but
additional work is necessary before introducing the gridded information into operations. These
products will be provided to users as experimental and will be made available on the WAFS
Internet File Server (WIFS).

__________
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BACKGROUND MATERIAL
1.

INTRODUCTION

This paper presents information on the status of the meteorological service for aviation
in WMO RA V, as far as available.
2.

OPERATIONAL AVIATION METEOROLOGICAL SERVICE ISSUES
METAR and TAF

The ICAO Technical Cooperation Project Cooperative Agreement for Enhancement of
the Meteorological Service for Aviation in the South Pacific (CAEMSA-SP), conducted from August
to December 2008, identified several deficiencies in some island states. Among others,
METAR/SPECI observing programme is not in place, TAF issuance monitoring and amending is
not supported by an observing programme, text of METAR is not in accord to ROBEX HB, no
calibrated meteorological observation observations (wind, visibility, cloud), lack of agreement
between the meteorological services and the civil aviation authority, with lack of, or outdated, WMO
and ICAO documentation. The monitoring of the availability of METAR and TAF on SADIS by
ICAO in March to May 2009 shows that only 61.7% and 86% of aerodrome operational planning
(AOP) aerodromes issued METAR and TAF while 66.1% and 67.7% of non-AOP aerodromes
issued METAR and TAF which are below the target of 95% and 90%.
The Fifth Technical Conference on Management of Meteorological and Hydrological
Services in Region V on “Strategic Capacity Development of NMHSs in RA V” (Kuala Lumpur
20-24 April 2009) agreed that the Strategic Plan developed for RA V needed to include the priority
requirements, expectations and needs of the Pacific Islands Meteorological Services. To overcome
these deficiencies, partnerships, funding and resources from donor States, WMO and ICAO were
required to meet international obligations in the provision of meteorological services to achieve the
necessary safety and efficiency levels for airlines operating in the South Pacific.
Two out of the five countries which are required to issue new 30-hour TAF
implemented the requirements and correspond to 32% of the designated aerodromes.
SIGMET Monitoring
The non issuance of associated SIGMETs, NOTAMs, and AIREPs still exists in the
Region. Examples include the Soputan Volcano in Sulawesi, Indonesia on 6 October 2008 and the
eruption of Semeru in Java, Indonesia on 6 March 2009. Despite the issuance of advisories by
Darwin VAAC, the locations of the eruptions were of concern to airlines due to their proximity to air
routes. Five of 13 MWOs that did not issue test volcanic ash SIGMET were from those most
vulnerable to volcanic eruptions.
The volcanic ash chapter of the Australian Bureau of Meteorology’s Aeronautical
Forecasters Handbook that included satellite analysis techniques for volcanic ash detection was
used for training sessions within the VAAC and was made available on the WMO CAeM Website.
The WS SIGMET test conducted on 24 February 2009 showed a decrease in State
participation where only 60% of States participated in the WS SIGMET test. Of the twelve States
that took part, 97% of the MWOs within those States issued a test WS SIGMET.
Regional issuance of SIGMET
The regional issuance of SIGMET through a regional centre was a viable solution to
the long standing problems of the issuance of SIGMET by MWOs identified in the Region. In

CAeM-XIV/BM. 4.2(5), APPENDIX, p. 2

addition, a centralized location would mitigate these current problems and address the
modernization of operational needs such as graphics and gridded data. Legalities were cited as not
being an obstruction to developing regional centres for the provision of SIGMET.
3.

QUALITY MANAGEMENT STANDARD

The ICAO Annex 3 (paragraph 2.2.2) provisions related to the mandatory
implementation of a quality management system (QMS) for aeronautical meteorology would
become applicable in 2010. WMO, in cooperation with ICAO, SPREP and the Finnish Met service
FMI, are stepping up activities to assist States in the Region to implement QMS.
4.

AMDAR

In RA V, only three countries, Australia, New Zealand and Singapore, have
implemented the AMDAR system. Malaysia plans to implement AMDAR with their national air
carriers in the near future.
5.

TRAINING AND HUMAN CAPACITY DEVELOPMENT

The Fifth AMDAR Science and Technology Workshop was held from 17 to
18 November 2008 in Malaysia and brought together leading international experts in AMDAR to
exchange information and share experiences amongst participants on the subject.
The ASEAN-Republic of Korea Training Workshop on Aviation Meteorology was held in
Seoul, Republic of Korea from 9-15 November 2008. Fifteen participants from ASEAN Member
countries (partly in RA II and RA V) attended the workshop to improve basic knowledge of the
aviation meteorological services and application of meteorological data to the operational works
related to aviation meteorology.
6.

COST RECOVERY

One of the difficulties associated in mitigating the deficiencies in meteorological
services in the South Pacific is that cost recovery appears not to be sufficient to cover the costs of
meeting Annex 3 requirements.

___________
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BACKGROUND MATERIAL
The following activities on aeronautical meteorology in RA VI during the intersessional
period 2006-2009 are highlighted for review by CAeM-XIV.
1.

Review ICAO Annex 3 provisions: Amendment 74

In 2006, ICAO finalized its proposal for Amendment 74 of Annex 3. Two major
evolutions were introduced:
•

The possibility to produce automatic MET observation at airports during operational
hours. The acceptance of that measure is sometimes difficult by users, in particular
ATC services;

•

The requirement to produce only one type of TAF (i.e. 9h, 24h or 30h) for a given
airport, and only every six hours. The application of this new standard lead to the
following observations in several countries:
o Users often consider the new standard as a reduction of the quality of the MET
service which is delivered, obliging to deliver the same information to short, medium,
long and very long haul flights (the first two ones being frequent in the EU);
o The application of the new standard often leads to an increased number of TAF
AMD, and consequently an increased workload put on the forecaster.

One should also note the tendency within ICAO to evolve towards new standards for
the distribution of MET products to users, in particular with the use of the graphical .png format
adopted by the London WAFC and the SADIS.
After Amendment 73 and Amendment 74 had come into effect, some CIS countries in
the eastern part of RA VI reported difficulties of their implementation caused by insufficient
clarification of GTS codes and headers.
2.

Developments and new concepts: New forms of MET service provision to civil
aviation

An important challenge regarding the provision of meteorological service to air
navigation is the development of modernized services compared with ICAO SARPs, and in
particular for the support of a better management of the air traffic. The METATMG working group
established by the ICAO/METG, which is the meteorological group of the ICAO/EUR Region,
played a significant role in this regard and is now evolving as a joint Task Force of the METG.
In parallel, WMO/CAeM established the ET/NTF which is developing the new concepts
for a renewed way to provide MET forecast in the terminal area. This task is of course conducted in
close coordination with ICAO. At the 2007 session of the METG, the METATMG proposed
synthetic tables of the relevant information to be provided. Those tables have been communicated
to the CAeM ET/NTF for consideration.
In addition to WMO and ICAO efforts, EUROCONTROL is also active in trying to define
a better MET support to the air navigation management. The Performance Review Committee of
EUROCONTROL announced in their draft Performance Review Report 2008 a 3.6 billion Euro loss
attributed to ATFM delays and route extensions. On a yearly average, 25% of these ATFM delays
are attributed to weather and in the case of critical events this rises to 82%. In order to make
progress with a more relevant integration of the MET factor in the management of the air traffic,
EUROCONTROL organized a METATM workshop in May 2009 and will organize a new one in
October 2009. Simultaneously, EUROCONTROL is organizing Technical Interchange meetings
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with the United States of America with the aim to develop common concepts within the twin
projects SESAR for the EU and NextGen for the USA.
The CIS NMHSs feel mostly concerned about the envisaged changes in the
meteorological services for international air navigation due to the fact that areas of responsibility for
meteorological watch offices in the eastern part of RA VI will be extended as soon as the Single
European Sky (SES) Regulations have been implemented.
Reduced recovery of meteorological costs is seen as one of the negative impacts of
such implementation which does not allow the CIS countries to develop a unified approach to
these regulations.
Approved by the Heads of CIS countries, actions are being taken to establish a MET
component under the concept of CNS/ATM harmonization in the airspace of CIS. Initial steps have
been made towards operational flow planning via the Main Centre of Moscow (Russian Federation).
For the eastern part of RA VI, interactions between the National Meteorological and
Hydrological Services and civil aviation are regulated through the mutually developed documents.
For example, the basic documents in Armenia determining interactions, commitments and
economic liaisons between the service and civil aviation are as follows:
•

Manual on coordination between air traffic services, aeronautical information services
and aeronautical meteorological services (ICAO Doc.9377/AN 915); and,

•

Agreement on interactions and coordination between Armenian Air Navigation and
Zvartnots Aeronautical Meteorological Centre.

To promote cooperation for the provision of meteorological and hydrological
information to civil aviation in Belarus, a standing commission, comprising the Department of
Aviation, was established under the Ministry of Natural Resources and Environmental Protection
and the Ministry of Transport. The interface between the Ministry of Natural Resources and the
Ministry of Transport to exchange meteorological information is maintained by Act No. 1316 –
Approved provisions for delivery of meteorological and hydrological information to Civil Aviation in
Belarus - of the Council of Ministers issued on 6 October 2006 and based on their mutual plan
which is developed and approved as a three-year cycle.
In the Russian Federation, liaisons between the Federal Aeronautical Service and
Roshydromet are determined by the Agreement on aeronautical meteorological services issued in
1999, whereas the liaisons between the Federal Air Navigation Service and Roshydromet are
streamlined by the Agreement of 2 April 2007.
Similarly in Tajikistan, the main document for the interactions, commitments and
economic relations is the Agreement between the NMHS and the Civil Aviation.
The document to establish interactions between the National Airline and the
Hydrometeorological Service under the Cabinet of Ministers in Uzbekistan is the Agreement on
Cooperation.
In Ukraine, the order to maintain economic relations between airlines, aeronautical
operators, the state enterprise and the Hydrometeorological Service, was set up by the Ministry of
Transport in 1997. In addition, the Cabinet of Ministers also adopted an Act on information
services in meteorological and hydrological activities, stipulating that service for civil aviation is
provided on a contractual and commercial base.
Most of the CIS countries operate automated measuring systems at international and
categorized aerodromes. To meet international standards, these countries upgrade meteorological
equipment and instruments annually. As an example, in Tajikistan, Uzbekistan and Ukraine efforts
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are made to equip aerodrome meteorological offices with the advanced meteorological measuring
instruments.
In the Russian Federation, aeronautical meteorological units take actions to implement
a federal targeted programme, upgrade the existing telecommunication systems, install new
automated meteorological systems and aeronautical meteorological sensors at the aerodromes,
and establish a network of Doppler radars.
In 2008, the Federal Targeted Programme - Modernization of the Uniform Air Traffic
Management - developed by the government of Russia was adopted for 2009-2015. This
programme includes the actions to promote modernization and technical re-equipment in all civil
aviation aerodromes in Russia, install advanced meteorological equipment, do research aimed to
improve forecasting technologies and methods, as well as facilitate transition from AIS to AIM. In
particular, it aims to establish and develop automated meteorological radar network in the Russia
Federation.
3.

WAFS
In all CIS countries, WAFS products are received through the means available, namely:

•
•
•

SADIS VSAT apparatus (or RETIM);
Direct GTS links; and
(in T4 format) Main Radio Meteorological Centre under Roshydromet.

4.

AMDAR Data

Currently, the draft AMDAR programme developed in the Russian Federation is now
under review and supposedly will be agreed upon soon with the federal executive bodies
concerned.
5.

Implementation of Quality Management System

Concerning Amendment 75 that will come into effect in November 2010, the countries
of the Region felt that regional cooperation could be beneficial for all. In this regard, the Russian
Federation decided to host a workshop on QMS for the Russian-speaking countries of RA II and
RA VI in Moscow, Russian Federation, on 2-4 December 2009, to provide a useful forum for an
exchange of views on what can be done before the deadline.
The outcomes of the WMO Survey on the implementation of an ISO approved QMS in
NMHSs from the six WMO Regions showed that out of thirteen replies received from the eastern
part of RA VI, only seven countries have implemented a QMS, and one country has a plan and set
aside a budget for its implementation. Of the five Members that have not implemented a QMS, all
of them have cost recovery in place.
Undoubtedly, the workshop will help raise the awareness about the progress made in
the neighbouring countries and develop joint efforts towards the implementation of a QMS.
Established by Roshydromet and approved by the State Standardization Organization
in Russia, the Voluntary Certification System for aeronautical meteorological services is being used
to certify aeronautical meteorological units in Russia. This System is considered as an initial stage
to meet the requirements of an ISO 9001 compliant quality management system and approach to
the necessary development in 2009 of national documents on quality management systems for
aeronautical services in the CIS countries.
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6.

Increasing Regional Cooperation

Taking into account a demand for aviation globalization and changes in the
requirements from aviation community, at its 21st session the Interstate Council for
Hydrometeorology for the CIS countries held in Minsk, Belarus, on 20-21 October 2009 decided to
develop a draft plan on regional cooperation in order to enhance aeronautical meteorological
services for the CIS countries.
This draft plan was aimed to coordinate:
•

Regional SIGMET Centres;

•

Meteorological Information Verification Centers;

•

Quality Management Systems in aeronautical meteorological services;

•

New meteorological products for the terminal area and en-route;

•

Implementation of the revised Supplement 1, WMO-No. 258, especially competence
standards;

•

Establishment of the WIKI-type data bases for meteorological services to aviation;

•

Enhanced Internet resources to make them available for CIS NMHSs and facilitate that
demanding aviation requirements are fully met;

•

Implementation of ICAO/WMO standards;

•

Meteorological support to the Concept on Airspace Harmonization for the CIS countries.
As a complex of specific activities, the meteorological support includes the following:

•

Delivery of digital meteorological information to maintain new ATM systems;

•

Refined meteorological information in the transition from AIS to AIM, integrated briefing,
provision of the 4-D weather data, up-linking of the meteorological data;

•

Development and implementation of AMDAR programmes;

•

Recovery of meteorological costs;

•

Enhanced interactions with aviation users.

Within the framework of this Concept on Airspace Harmonization for the CIS countries
the Russian Federation acted as a donor country in order to:
•

Host a workshop on cost recovery and a workshop on meteorological observations;

•

Develop a QMS for aeronautical meteorological services;

•

Establish an automatic verification centre for aeronautical units;

•

Establish an Internet portal for meteorological services;

•

Deliver WAFS products to the CIS countries;
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•

Provide meteorological information support to the Main Flow Management Centre in
Moscow which acts as the Main Operational Air Traffic Planning Centre in this Concept;

•

Translate into Russian the WMO documents to improve links with aviation users,
implement a quality management system and provide any training material available.

7.

Meteorological Cost Recovery

In the Eastern part of RA VI, there are still challenges to implement a full recovery
system for meteorological costs. It is explained partly explained by the imperfect regulatory basis
on which relations between meteorological service providers and users are established.

______________
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BACKGROUND MATERIAL
1.

INTRODUCTION

1.1
Responding to the recommendations made at the EC Panel of Experts on Education
and Training (EC Panel) meeting in Costa Rica in 2008 and the subsequent resolution arising from
EC-LX (2008), the Task Team on Aviation Forecaster Qualifications (TT-AFQ) recommended to
EC-LXI (2009) that a set of competence Standards for aeronautical meteorological forecasters and
observers be developed for inclusion in WMO-No. 49 – Technical Regulations, Volume II in
November 2010 with these due to become mandatory Standards in November 2013.
1.2
EC-LXI endorsed this recommendation and, since June 2009, the CAeM Expert Team
on Education and Training (ET/ET), in cooperation with the WMO Education and Training (ETR)
Office, has been working to develop a draft set of ‘top level’ Aeronautical Meteorological Personnel
(AMP) competency Standards together with a supporting set of ‘secondary level’ performance
criteria and knowledge requirement descriptions.
1.3
During the second meeting of the ET/ET in Barbados in December 2009, it was
proposed that the work currently being done by the TT-AFQ to assist Members in developing an
AMP competency assessment guidance publication (compliance kit) should be owned and
maintained by the ET/ET. The ET/ET meeting also agreed that this compliance kit should, with the
planned publication in early 2012 of WMO-No. 258, Fifth Edition, replace Supplement No. 1 to
WMO-No. 258 and should include the following:
(a)

A copy of the ‘top level’ competency Standards contained in WMO-No. 49;

(b)

Performance criteria and knowledge requirement descriptions;

(c)

Case studies of existing best practice from around the world.

1.4
During the second meeting of the ET/ET, the director of the WMO ETR Office
described the possible options, in addition to the compliance kit, that could assist Members with
their implementation and assessment of the new AMP Standards. Such options could include
‘roving’ seminars, distance learning and an increased role for the WMO Regional Training Centres
and Regional Associations. The meeting endorsed these ideas whilst noting that it is highly
unlikely that additional resources from the regular budget will become available.
1.5
The meeting agreed on the importance of continuing to work closely with the WMO
ETR Office, through the EC Panel, and with other international training programmes such as
COMET and EUMETCAL. This would help to ensure that the aviation related training strategies of
these programmes are better aligned with Members’ needs and ICAO requirements following the
introduction of the mandatory AMP competency Standards in 2013.
2.

DISCUSSION

2.1
The ICAO requirement (paragraph 2.2.2. in AMD 75 to Annex 3) to implement a Quality
Management System by November 2010 means, among other actions, that every NMHS
supplying aviation observations or aviation forecasts and warnings will need to be able to show by
November 2013 that their staff meet the required competencies. Since NMHSs are providing their
services in different ways, they will all need to take the generic high level mandatory competencies
and the second level generic tasks, skills and required knowledge and tailor them for their own
services, assess their staff and ensure that the assessment results and processes are documented
and included in their QMS processes. Noting that there are somewhere between 5,000 and 10,000
meteorological staff involved in producing aeronautical observations, forecasts and warnings, the
size of this challenge is obvious.
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2.2
At a workshop on Curriculum Development held in Alanya, Turkey (5 to
9 October 2009) and at the EUMETCAL workshop in Germany (2 to 5 November) ASECNA,
Australia, Belgium, Finland, France, Hungary, Romania and the UK discussed how they were
addressing the issue of competency setting and assessment in their organizations. There were
three basic approaches ranging from: a very strong QMS orientated process in those services
closely linked to air traffic control and services (ASECNA, Belgium, Hungary and Romania); the
use of a national vocational framework setup under an external authority (the UK); to an in-house
system (Australia, Finland and France). These existing practices were seen as useful guidelines
for other members although each approach did require additional resources and senior
management commitment to implement and maintain. However, the benefits of being able to
demonstrate improved services and addressing the quality issues associated with products and
personnel were clear.
2.3
For WMO and its Members to meet the challenge of introducing a competency based
AMP Standards approach by November 2013 it will be necessary to consider the following
approaches:
(a)

Have the second level performance criteria and knowledge requirements included in
the development of a ‘compliance kit’ (CAeM ET/ET and EC Panel);

(a)

Request the RTCs providing education and training for AMP to map their curricula and
practical work in such a way that Members sending their personnel to the RTCs will be
able to demonstrate that their personnel meet the required qualifications;

(b)

Development of further curriculum development workshops for setting and assessing
competencies for AMP (responsibility shared between the WMO Secretariat offices of
AeM and ETR);

(d)

Delivery of the workshops in a number of regions (in cooperation of AeM and ETR);

(c)

Creation of a group of experts to assist, where required, Members with the
implementation of competency Standards and assessment (similar to the concept of
Roving Seminars).

2.4
The development of a compliance kit should, with the planned publication in early 2012
of WMO-No. 258 Fifth Edition, to replace Supplement No. 1 to WMO-No. 258, include the
following:
(a)

A copy of the ‘top level’ competency Standards contained in WMO-No. 49;

(b)

Performance criteria and knowledge requirement descriptions;

(c)

Case studies of existing best practice from around the world.

2.5
Ideally members would have a ‘core’ of personnel who had received training on the
implementation and assessment of AMP competency Standards. Such personnel would then be
responsible for mapping ‘local’ working practices to the top level competency Standards through
the second level performance criteria and knowledge requirements and for carrying out the
assessments.
2.6
It is highly unlikely that additional resources from the WMO regular budget will become
available to support these activities. This, coupled with an understanding that, in principle, aviation
meteorology related training and education should be eligible for cost recovery, means that
Members will have to decide to what extent they can mobilize resources themselves, what could
be realistically expected from a cost recovery scheme and what regional agreements they may
need to enter into. It is therefore vital that the recommended processes and guidance for
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Members’ implementation of the Standards should consequently be kept as simple and
manageable as possible.
3.

EC PANEL OF EXPERTS ON EDUCATION AND TRAINING TASK TEAM ON
DISTANCE LEARNING (TT-DOL)

3.1
The Task Team on Distance and Online Learning (TT-DOL) was created by the EC
Panel of Experts on Education and Training (EC Panel) at its 23rd meeting (Costa Rica,
March 2008). The WMO Executive Council endorsed the TT-DOL at its sixtieth session in
June 2008 with the formal terms of reference approved by the Chair of the EC Panel in May 2009.
The TT-DOL expanded the Terms of Reference to take into account the recommendations of
EC-LXI in regard to aeronautical meteorologist forecaster qualifications. The initial Terms of
Reference (ToR) set three basic tasks for the team:
(a)

Identify suitable accredited online undergraduate courses available to all Members;

(b)

Identify suitable accredited online courses to support the Task Team on Aviation
Forecaster Qualifications (TT-AFQ) recommendations and subsequent directions from
the Executive Council relating to:
(i)
(ii)

(c)

The implementation of aeronautical meteorological personnel ‘competence’ and
qualification Standards; and,
Necessary revisions to WMO-No. 258 and its Supplement No.1, particularly in
relation to the term, ‘or equivalent’;

Identify strategies to enhance the availability of online undergraduate courses and
degree programs in meteorology.

3.2
The TT-DOL held its first meeting at the Caribbean Institute for Meteorology and
Hydrology (CIMH) from 23 to 27 November 2009.
3.3
Using data from a survey conducted in the second half of 2009, and the experience
and knowledge of the TT-DOL members, it was not possible to identify any suitable completely
online courses that would satisfy both the degree and the Basic Instruction Package – Meteorology
(BIP-M) requirements. A correspondence course is offered in Russian in the Russian Federation
that would meet the requirements. There are also options for personnel to undertake online
education in mathematics and physics at the undergraduate level in many countries. Only one
online course of study in meteorology was identified but it currently does not fully satisfy the BIP-M
requirements.
3.4
Similarly, no suitable accredited online courses to support the recommendations of the
TT-AFQ were identified, although the TT-DOL strongly supported the ideas being proposed by
CIMH to expand their Professional Development courses to address some of the TT-AFQ
outcomes. The TT-DOL warmly welcomed the proposal from CIMH to develop, in collaboration
with the TT-DOL, an on-line aeronautical meteorological forecaster training demonstration project.
The project would look to build on existing capabilities e.g. http://www.caem.wmo.int/moodle/,
whilst also seeking to identify and address the issue of missing on-line resources.
3.5
Noting the outcomes from the work of the TT-AFQ and TT-DOL, and the
recommendations of the Executive Council to Congress regarding a change in the definition of
WMO Meteorologist, the TT-DOL concluded that the best way to meet the Members need for a
cost effective online program that met BIP-M requirements would be for interested Members to
create a consortium to develop, test, implement and maintain such a program. This would not be a
full graduate program but would meet the requirements of the BIP-M and specialize in the
knowledge requirements for operational meteorology. Such a program would be difficult for most
individual members or an individual institution to develop due to the required resources it would
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take. . However by sharing existing resources and expertise it would be possible. The EUMETCAL
consortium in Europe is an example of such a consortium.
3.6
In developing the recommendations the TT-DOL noted the positive benefits of the
proposed approaches:
(a)

First and foremost, implementation of these recommendations should improve the
opportunities and quality of education and training to WMO Members;

(b)

They provide Members with a range of pathways to develop personnel to the level of
WMO Meteorologist and beyond;

(c)

They build upon existing material;

(d)

They are consistent with the original intention of the fourth edition of WMO-No. 258;
and,

(e)

They encourage the participation of new partners and approaches being used with the
WMO Education and Training Programme.

__________
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BACKGROUND MATERIAL
1.

BACKGROUND

1.1
The TT-AFQ was created by the WMO Executive Council Panel of Experts on
Education and Training at its 23rd Session (Costa Rica, March 2008) and the sixty-first session of
the WMO Executive Council (EC-LXI) in Geneva in June 2009 provided its Terms of Reference to
be as follows.
(i)

Review the implementation time lines suggested by the EC Panel;

(ii)

Provide clarification of the meaning of relevant items of text contained in WMO
Publication No. 258 “Guidelines for the Education and Training of Personnel in
Meteorology and Operational Hydrology, Volume1 : Meteorology” 4th edition published
2002 (hereafter referred to as WMO-No. 258), and its Supplement 1 “Training and
qualification requirements for aeronautical meteorological personnel” (hereafter
referred to as WMO-No. 258 Supplement 1), including the term “or equivalent” and its
application in Supplement 1, and recommend revisions as necessary;

1.2
The TT-AFQ members comprised: Ian Lisk (UK) Chair; Leroy Spayd (USA);
Kathy-Ann Caesar (Costa Rica); Jun Ryuzaki (Japan); Roger Deslandes (Australia);
Goama Ilboudu (Senegal); and Roger Deslandes (Australia). The TT-AFQ met at the UK Met
Office in Exeter from 9 to 13 February 2009 with Bob Riddaway (Royal Meteorological Society) and
Olli Turpeinen (ICAO) in attendance as invited experts and Dr Herbert Puempel (C/AEM) and
Dr Jeff Wilson (D/ETR) as representatives of the WMO Secretariat.
1.3
Dr Riddaway (an editor of the fourth edition of WMO-No. 258) briefed the TT-AFQ on
the development of the fourth edition and in particular the reasons behind the inclusion of the term
“or equivalent”. He also emphasized that the editors considered WMO-No. 258 to be a set of
guidelines (not standards) that Members could use as a basis for creating their own instruction
programmes for Meteorologists and Meteorological Technicians that took account of national
requirements and practices.
1.4
Dr Riddaway further noted that the degree requirement had been chosen as it was a
qualification that was widely available and was indicative of educational attainment. The degree
qualification provided a means of distinguishing between the categories of meteorological
personnel but was not intended to strictly separate the roles that Meteorologists and
Meteorological Technicians could undertake. This is emphasized in the publication explicitly in
Chapter 1 page 8, “in practice, some mid/senior-level technicians may perform duties that are
similar or overlap with duties of entry/mid-level meteorologists.”
1.5
Dr Riddaway further stated his view that, if the editors had been aware of the crossreferencing between WMO Technical Regulations No. 49 (Vol. 1 - General Meteorological
Standards and Recommended Practices, and Vol. II - Meteorological Service for International Air
Navigation; C.3.1 – International Standards and recommended practices. (hereafter referred to as
WMO-No. 49 Vol. I or WMO-No. 49 Vol. II) and WMO-No. 258, then the language and phrasing
used in WMO-No. 258 would have been rather different.
1.6
Dr Olli Turpeinen (Chief MET/AIM Section, International Civil Aviation Organization,
ICAO) briefed the TT-AFQ on how ICAO in general, and the ICAO Universal Safety Oversight
Audit inspections in particular, use the linkages between ICAO Publication: “Meteorological
Service for Air Navigation “ (hereafter referred to as ICAO Annex 3), WMO-No. 49 Vol. I and Vol. II,
and WMO-No. 258 and WMO-No. 258 Supplement 1.
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1.7
Dr Turpeinen noted that ICAO Annex 3 is due for its next three-yearly update in
November 2010, and WMO-No. 49 Vol. II will be updated concurrently. He went on to explain the
difficulties that the “guidelines” status of WMO-No. 258 causes in terms of the safety inspections
and, potentially, for the future implementation of Quality Management Systems (QMS).
1.8
Mr Jeff Wilson (Director of the WMO Education and Training Office) advised the
TT-AFQ that WMO-No. 258 was published in 2002 (Supplement 1 was published in 2006 for
clarification of Training and Qualification Requirements for Aeronautical Meteorological Personnel).
Subsequently WMO-No. 258 was made a mandatory WMO publication by Fifteenth Congress in
May 2007 requiring an update every eight years. Thus a fifth edition of the publication is due in
2010. This would provide an opportunity to refine the current text to take account of any decisions
taken by EC-LXI on the recommendations made by the TT-AFQ, and subsequent input from CAeM
and the EC Panel. The TT-AFQ noted the confusion and concern caused by the alternating use of
the terms “forecaster” and “meteorologist” within WMO-No. 258 and WMO-No. 258 Supplement 1.
1.9
For clarity in the TT-AFQ’s discussions, forecasting was seen as one role of a
“meteorologist” and aeronautical forecasting was seen as a specialized forecasting task. The
TT-AFQ recommended that for the 5th edition of WMO-No. 258, the EC Panel consider replacing
the use of terms such as “Aviation Meteorological Forecaster” with the term “Aeronautical
Meteorologist”.
1.10
The TT-AFQ agreed unanimously that, in order to ensure a positive impact of
meteorological services to aviation on overall flight safety, Members would need to demonstrate
that their Aeronautical Meteorologists had the competencies (hereafter known as ‘performance
criteria and knowledge requirements’) currently outlined in WMO-No. 258 Supplement 1. Noting
the ambiguity that the lack of an agreed Standard caused, the TT-AFQ endorsed the concept of
the performance criteria and knowledge requirements Standards being included as an Annex to
WMO-No. 49 Vol. II - Meteorological Service for International Air Navigation.
1.11
The TT-AFQ reviewed the outcomes of the 2006 Education and Training “Survey on
Members Training Requirements, Opportunities and Capabilities in Meteorology and Hydrology”
(WMO Publication ETR No. 19). Data from this survey was supplemented by responses from
Members for additional information on the minimum qualifications of their aeronautical
meteorological personnel and an indication of how many of their personnel meet the current
qualifications as defined in WMO-No. 258.
1.12
In summary, 95 Members had responded to the combined survey, including 27 Least
Developed Countries (LDCs). Of these 95 Members, 27 specified a minimum academic
qualification of a degree for the personnel providing aeronautical meteorological forecasting and
warning services. More than 8,500 personnel from these 95 Members appear to be involved in the
provision of meteorological services to air navigation. The TT-AFQ noted that this equated to
approximately 90 personnel involved in aviation forecasting per Member and, whilst noting that the
information was supplied by the Members themselves, suggested that independent checks on the
numbers be made before the data was used as a robust number for planning purposes. The
Member survey indicated that at least 1,400 of these personnel do not have a degree.
1.13
The TT-AFQ noted that the data was incomplete and that there appeared to be some
inconsistencies when the raw data was reviewed. However, the data confirmed the general view
that the minimum formal academic qualifications for aviation forecasters in many Members was
less than that of a WMO Meteorologist as specified in the current edition of WMO-No. 258. Five of
the LDCs specified a degree or higher as the minimum qualification for their aviation
meteorologists. The TT-AFQ also noted that since much, but not all, of the data was collected in
2006, a significant number of these personnel had completed their training before
31 December 2004 (which meets the qualification requirement as stipulated in paragraph 1.3 of
WMO-No. 258 Supplement 1) and thus their potential lack of a degree as covered by the
provisions in WMO-No. 258 Supplement 1.
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1.14
Using examples provided by the TT-AFQ members and their knowledge of other
countries in their Regions, the TT-AFQ noted that a number of Members and Regional Training
Centers (RTCs) offered education and training opportunities that were consistent with the
condensed Basic Instruction Package for Meteorologists (BIP-M). These are outlined in
WMO-No. 258 and include mathematics and physics to at least the normal first year university
level and in many cases beyond this. However, due to the education and training institutes not
being formally accredited by the tertiary education authorities in that country, the personnel from
that course could not claim the title of WMO Meteorologist under the definition in the current edition
of WMO-No. 258.
2.

QUALIFICATIONS

2.1
The TT-AFQ were advised by Dr Riddaway that, from his perspective, the phrase
containing the term “or equivalent” was not meant to be read as “or equivalent to a degree”, but
rather as “degree or equivalent professional qualification”. It was also noted that participants at the
Directors of WMO RTCs Training Seminar (Langen, Germany, 20-24 October 2008) found it
difficult, if not impossible, to universally define courses and qualifications as equivalent to a
university degree. The TT-AFQ therefore reviewed the implications and application of the term “or
equivalent”.
2.2
The TT-AFQ recognized that some Members operate training centres that are not
accredited as universities in the tertiary sector of their host countries. The graduates from such
institutions, though respected for the quality of their work within their National Meteorological and
Hydrological Service (NMHS), are not eligible to be called WMO Meteorologists under the current
definition. This is despite the fact that many of the courses run by the non-accredited training
centers cover the necessary prerequisite mathematics and physics and the required range and
depth of meteorological material as outlined in the condensed BIP-M in WMO-No. 258.
2.3
In the light of the points made above, the TT-AFQ agreed that instead of trying to
define in detail the interpretation of ‘equivalent’ it was more fruitful to consider what pathways could
be available to meteorological personnel to be designated as a WMO Meteorologist. It was
recognized, however, that such pathways should be consistent with the rationale for the original
inclusion of the “or equivalent” statement given above in paragraph 2.1.
2.4
Following extensive discussions the TT-AFQ agreed on a proposal for an additional
non-degree pathway to the WMO Meteorologist classification and recommended that this new
pathway be added to the two existing pathways described in WMO-No. 258. The additional
pathway still puts emphasis on an appropriate breadth and depth of meteorological knowledge
(completing the condensed BIP-M), supported by an underlying knowledge of physics and
mathematics (attaining the prerequisite physics and mathematics as set out in WMO-No. 258).
2.5
The proposed additional pathway was particularly designed for operational personnel
specializing in one or more of the elective fields outlined in WMO-No. 258. This pathway also
recognized the difficulty many Members experience in attracting and retaining university graduates.
The TT-AFQ further recognized that for new personnel, the proposed new pathway to becoming
designated as a “WMO Meteorologist” would require considerably more investment in time and
resources of an NHMS than the other two pathways and should not be viewed as a short-cut.
2.6
The TT-AFQ agreed that a university degree in meteorology or science should remain
the preferred pathway for someone working in meteorology. University studies generally develop a
broad range of knowledge, problem solving, research skills and ongoing learning aptitudes that
ultimately allow such personnel to readily adapt and specialize in different areas as their careers
progress and as the underlying science, technology and service demands change. The TT-AFQ
similarly recognized that a more vocationally orientated pathway should produce personnel who, in
the short-term, are better suited to operational tasks within a NMHS although these same
personnel could require significantly more education and training in the future to move to other
roles within the NMHS.
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2.7
In defining a proposed additional pathway to becoming a WMO Meteorologist, the
TT-AFQ emphasized the importance of maintaining high levels of performance criteria and
knowledge requirements for the personnel providing meteorological information and services to the
public and specialized users. Members accepting personnel from the newly defined pathway will
need to ensure that they are satisfied that the standards and content of the course, the instruction
and the personnel themselves are at least at the minimum level specified in WMO-No. 258. This is
particularly so for those Members who have such personnel providing meteorological services to
air navigation. The minimum Standards will be included in Vol. II of WMO-No. 49 on a provisional
basis from November 2010 and the ICAO Universal Safety Oversight Audit inspections will be
expecting meteorological service providers to be able to show that the initial and ongoing
education and training of their personnel meets the minimum Standards. In late 2013 the
performance criteria and knowledge requirements will become mandatory Standards.
2.8
Table 1 below summarizes the proposed paths to become a “WMO Meteorologist”
specializing in one of the elective fields and ready for operational duties. It also provides an
indication of the minimum times required for personnel to reach operational status for the three
entry pathways. Whilst the focus of the TT-AFQ was clearly on the role of an Aeronautical
Meteorologist, the table has been kept general in order to show that the same principle can apply
to all roles. These steps are not new but have been made more explicit to assist Members in their
planning and documentation in light of the future requirements for QMS reporting.
Meteorological Degree
Qualifies as WMO Meteorologist
here
Role specific education and
training
Closely supervised OJT in
operational area, does not
independently issue any
products (minimum 300 hours)
Close monitoring, feedback and
ongoing assessment prior to
finally being ‘signed-off’ as
competent to perform fully
independent operations.
Recommended minimum 6month period of training and
assessment from initial
recruitment to fully independent
operations.

Non meteorological Degree1
Condensed BIP-M
Qualifies as WMO Meteorologist
here
Role specific education and
training

No degree
Prerequisite Maths, Physics as
set out in WMO-No. 258
Condensed BIP-M
Qualifies as WMO Meteorologist
here

Closely supervised OJT in
operational area, does not
independently issue any
products (minimum 300 hours)

Role Specific education and
training

Close monitoring, feedback and
ongoing assessment prior to
finally being ‘signed-off’ as
competent to perform fully
independent operations.
Recommended minimum 12month period of training and
assessment from initial
recruitment to fully independent
operations.

Closely supervised OJT in
operational area, does not
independently issue any
products (minimum 300 hours)
Close monitoring, feedback and
ongoing assessment prior to
finally being ‘signed-off’ as
competent to perform fully
independent operations.
Recommended minimum 24month period of training and
assessment from initial
recruitment to fully independent
operations.

1

WMO-No. 258 Paragraph 1.3(b) refers
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2.9
The TT-AFQ further recognized that for many Members the personnel fulfilling the role
of an Aeronautical Meteorologist were often involved in other roles, either in the same shift or in
one shift rotation. In these cases the minimum times would need to be extended to ensure that
new personnel were ready to fulfil all of their roles.
2.10
The table focuses on the steps required for a WMO Meteorologist to reach an
operational status and thus it explicitly includes an allowance for:
•

Role specific education and training that is based on bridging the gap between
academic foundation and job-specializations as outlined in section 2.3 of
WMO-No. 258;

•

Supervised On-the-job training (Career levels for Meteorologists, Section 1.3
WMO-No. 258) of approximately 300 hours, where the new personnel are
consolidating their meteorological skills and knowledge, improving their procedural
knowledge, skills, timeliness and work-attitudes under close supervision (for example
this may mean that they work day shift, shadow more experienced specialized
operational Meteorologists, practice the operational tasks they will be performing but
not independently issuing their forecasts); and,

•

A period where the new personnel are working more independently, creating
operational output, but are still monitored by experienced qualified meteorologists.

2.11
In the final period the new personnel would be working as operational meteorologists
(for example Aeronautical Meteorologists), but their work would be closely reviewed by
experienced qualified meteorologists before being issued to the public and specialist users. In
addition, assessments against the required performance criteria and knowledge requirements for
that particular specialization (or range of specializations for Members where their personnel fulfil a
range of roles in each shift) would be made in a range of differing circumstances and weather
conditions. New personnel assessed as meeting the performance criteria and knowledge
requirements Standards would then be rated as ready to perform fully independent operational
duties.
3.

PERFORMANCE CRITERIA AND KNOWLEDGE REQUIREMENTS

3.1
The TT-AFQ proposed an end-to-end process for the competency assessment of
Aeronautical Meteorologists. The approach incorporates the refinement of the performance criteria
and knowledge requirements currently described in Supplement 1 to WMO-No. 258. A review of
these performance criteria and knowledge requirements is already being undertaken by the CAeM
ET/ET.
3.2
The range of approaches that could be taken to define and assess performance criteria
and knowledge requirements was discussed by the TT-AFQ. These ranged from a bare minimum
level of self- or supervisor assessment linked to annual performance reviews to a more
encompassing approach that incorporates the linking of performance criteria and knowledge
requirements to a national vocation qualification framework and potentially external certification
(e.g. the National Vocational Qualification for Weather Forecasters in the UK).
3.3
Mr Andy Wells (UK Civil Aviation Authority, UK CAA, invited to attend the meeting for
one day) advised the TT-AFQ on what the UK CAA had looked for during a recent training and
education audit of the UK Met Office, and comments from several members of the TT-AFQ who
had undergone an ICAO Universal Safety Oversight Audit inspection. The TT-AFQ emphasized the
importance of following a quality management process in the assessment and documentation of
the competency of Aeronautical Meteorologists and Aeronautical Meteorological Technicians.
Under a QMS approach, the performance criteria and knowledge requirements assessor would be
expected to have undergone assessment training and also be recognized as an expert in the
technical area.
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3.4
Trainers/assessors could work with Members to adapt the global performance criteria
and knowledge requirements to national performance criteria and knowledge requirements
frameworks that focus on the key aeronautical problems and hazards in their region. They could
further ensure that the assessment was pertinent to the range of techniques available to the
Member and the services provided by the Member. If the global performance criteria and
knowledge requirements of the Aeronautical Meteorologist and Aeronautical Meteorological
Observer were included in WMO-No. 49 Vol. II, they would also have to be reviewed every three
years in line with the review and update cycle of that document.
3.5
To assist the trainers/assessors, an assessment and documentation kit based on the
guidance in Sections 2.2 to 2.4 of Supplement 1 to WMO-No. 258 and its subsequent updates
should be developed. This kit should consist of two components:
(i)

Example learning and assessment guides, and documentation sheets based on the
existing good practices in a number of Members and;

(ii)

Online quizzes and resource material to review and assess the general and specific
background knowledge required of an Aeronautical Meteorologist.

3.6
This kit would be built up by the TT-AFQ and CAeM ET/ET over time but as a first
stage in this process WMO-ETR in close collaboration with the ET/ET held a week long curriculum
development workshop in Alanya, Turkey in October 2009. Aeronautical meteorological experts
from around the world reviewed a first draft of the performance criteria and knowledge
requirements Standards and held detailed discussions and break-out groups on issues relating to
implementation. The outcomes from the workshop, particularly relating to the next draft of the
performance criteria and knowledge requirements Standards and assessment methodologies are
to be further worked on by the ET/ET at their second meeting at the CIMH in Barbados in
December 2009 and then further developed in collaboration with WMO-ETR during 2010.
3.7

The expected future benefits of the work currently being done are:

•

Implementation of the recommendations will improve the quality of the meteorological
services provided to international air navigation by ensuring that personnel have the
necessary performance criteria and knowledge requirements to provide these services;

•

The current problem of “Standards” in Technical Regulations (WMO-No. 49, Vol. I and
Vol. II) referencing “Guidelines”(WMO-No. 258) will be removed;

•

Clarification of the definition ‘WMO Meteorologist’ would be consistent with the original
intention of the changes introduced in the fourth edition of WMO-No. 258 (i.e. ‘degree or
equivalent’ requirement to be a WMO Meteorologist) and will provide a natural
development of the actions taken to implement WMO-No. 258 in recent years;

•

The cost in terms of financial and personnel resources of the recommended approach
for existing Meteorological Technicians would be less than the original approach of all
WMO Meteorologists being required to have a degree while recognizing that for new
entrants, the employment of personnel with a degree would be less costly and thus
recommended as normal practice; and,

•

Members would be given sufficient time to act and respond to the recommendations to
ensure a synchronized approach between WMO and ICAO, the timeframe is explicitly
tied to the governing update cycle for ICAO Annex 3 and the associated WMO-No. 49
Vol. II.
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4.

EC-LXI

4.1
EC-LXI, in June 2009, approved the implementation of aviation MET personnel
Standards by 2013. It also approved a revised definition of WMO Meteorologist to go to Sixteenth
Congress in May 2011. The proposed third pathway isn’t explicitly described in the resolution
although it is now very clearly the responsibility of the respective PR (in consultation with the
appropriate governing bodies e.g. national regulatory and accrediting bodies) to define the
requisite national minimum academic requirements.
4.2
EC-LXI also approved the TT-AFQ proposal that from 2016 an aeronautical
meteorological forecaster (Aeronautical Meteorologist) MUST be a WMO ‘Meteorologist’. This will
mean that in order to comply with the Aeronautical Meteorologist Standards all air navigation
meteorological service providers WILL have to both provide clear EVIDENCE that their
aeronautical meteorologists meet the performance criteria and knowledge requirements Standards
AND that WMO-No. 258 ‘Meteorologist’ qualification guidelines (recommended scope, depth and
time periods) have been followed.

___________
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BACKGROUND MATERIAL
1.

INTRODUCTION

1.1
SIGMET contain information issued by a Meteorological Watch Office (MWO)
concerning the occurrence, or expected occurrence, of specified en-route weather phenomena
which may affect the safety of aircraft operations (ICAO Annex 3).
1.2
Problems with either the issuance, dissemination and/or formatting of SIGMET exist in
most regions which is a major concern to the aviation industry. In some States, no Meteorological
Watch Office (MWO) has been implemented, resulting in no SIGMET being issued for the
corresponding Flight Information Region (FIR). Another concern is the occurrence of
inconsistencies across FIR boundaries due to the different methods and working practices and lack
of coordination between MWO.
1.3

To help address some of the issues a number of actions have been taken, including:

•

Regular SIGMET tests and analyses to identify the issues;

•

Issuance of SIGMET on behalf of another State under a bilateral arrangement;

•

Establishment of educational material, including SIGMET posters;

•

SIGMET seminars; and,

•

Update of Regional SIGMET Guides.

2.

HISTORY

2.1
At the first meeting of the International Civil Aviation Organization (ICAO)
Meteorological Warnings Study Group (METWSG/1), it was identified that there continued to be
long-standing issues relating to the issuance of SIGMET in some States. These included:
(a) issuance; (b) dissemination; and (c) formatting of SIGMET for all of the phenomena concerned.
An ad hoc working group was established to undertake a feasibility study to consider the
rationalization and consolidation of the issuance of SIGMET to selected regional centres. The
ad hoc group provided two differing views regarding the most appropriate way forward.
Fundamentally, questions had been raised concerning the likely benefits of continuing efforts to
assist States in the provision of SIGMET rather than simply paving the way towards the selection
of regional centres for the issuance of SIGMET themselves.
2.2
At the second meeting of the ICAO Meteorological Warnings Study Group
(METWSG/2), it was agreed that a study be conducted to establish the viability of providing
assistance to States through the introduction of SIGMET advisory information issued by
designated regional centre(s), similar to that produced by the Volcanic Ash Advisory Centres
(VAACs) and Tropical Cyclone Advisory Centres (TCACs).
3.

TASKS
The main tasks of the SIGMET Advisory Ad hoc Group is to:

A.

Establish the content of advisory information to support issuance of SIGMET (SIGMET
advisory) for phenomena other than volcanic ash, radioactive release and tropical
cyclone; and to develop the corresponding format.

B.

Select appropriate regional centre(s) using the following criteria:
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(a)

A monitoring scheme should be available in the region to easily provide statistics
on the impact of the advisory information (use could be made of the web-based
monitoring scheme created for use in the Asia/Pacific Regions which could be
expanded if necessary to cover other regions);

(b)

The centres(s) selected should be willing to provide the advisory information
required and have access to the necessary NWP capabilities etc.; and

(c)

The centre(s) should be represented in the ad hoc group in order to facilitate a
flexible approach to the production of the advisory information.

Note: The selection of centre(s) for this feasibility study will not influence any decision
taken by the ICAO Regions in the future should such centres be required on an
operational basis.
C.

Propose arrangements for a trial to be conducted by one or two regional centres (that
are willing and able to do so) for the issuance of SIGMET advisories with the following
aims:
(a)

To assess any improvements in the issuance of SIGMET by MWOs which
receive the advisory information from the regional centre(s);

(b)

To assess any improvements in the content of SIGMET for MWOs in receipt of
the advisory information including cases where adjacent MWOs are affected;

(c)

To assess the level of added value to users provided by SIGMET issued based
on SIGMET advisory compared to the use of SIGMET advisory alone; and

(d)

To consider, in association with States and users, the delivery means that could
be utilized by the regional centre(s) to distribute the SIGMET advisory.

Note: The assessments under (a) and (b) would consist of a comparison of the level of
compliance before and during the trial period.
D.

Establish any further training requirements, including the need for the review of online
training material.

4.

WORK PLAN
A work plan for the SIGMET Advisory Ad hoc Group was established outlining the main
activities and target dates for each activity. These activities include:
Activity 1 SIGMET Advisory Format and Dissemination
Including the weather phenomena, validity period, format, dissemination
means and issue frequency of the SIGMET Advisory during the trial.
Activity 2 Identification of Host State(s) for the SIGMET Advisory trial
Including the identification of geographical area(s) to be covered by the trial
and possible Host State(s), along with and the data sources, monitoring
facilities and forecasting tools required by the Host State(s) during the trial.
Activity 3 Training Requirements
Including a review of current training material and a report on training
requirements for both Host State(s) and users.
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Activity 4 Establishment of a Proposal and Plan for the SIGMET Advisory Trial
Including the commencement date, length and hours of coverage of the trial,
along with the key performance indicators and means of assessing the
impact of the trial.
5.

PROGRESS

5.1

Activity 1 has progressed well with the following proposals being considered.

5.1.1

Possible weather phenomena to be included in trial:
•

Thunderstorms:
o obscured (OBSC TS), with hail (OBSC TSGR)
o embedded (EMBD TS), with hail (EMBD TSGR)
o frequent (FRQ TS), with hail (FRQ TSGR)
o squall line (SQL TS), with hail (SQL TSGR)

•

Severe turbulence (SEV TURB)

•

Severe icing (SEV ICE), due to freezing rain (SEV ICE (FZRA))

•

Severe mountain wave (SEV MTW)

5.1.2
The likely validity period for the SIGMET Advisory during the trial is for a period of up
to 6 hours. This should allow MWOs responsible for the issuance of SIGMET (up to 4-hour validity)
to prepare and disseminate the relevant SIGMET.
5.1.3
The format for the SIGMET Advisory during the trial is under discussion as to the
benefits of both textual and graphical forms, with the possibility of the graphical form allowing for
multiple types or areas of phenomena to be depicted on a single chart over multiple FIR.
5.1.4
The means of dissemination for the SIGMET Advisory during the trial is likely to be
via AFTN and the Internet depending on the format of the advice.
5.1.5
The issue frequency of the SIGMET Advisory is still under discussion with the feasibility
of several options being investigated. These include the issuance of an advisory on demand
(similar to the current practice for volcanic ash and tropical cyclone advisories), the issuance of an
advisory at regular, say 3 hourly, intervals, or a combination of both.
5.2
Activity 2 is looking at which geographical area(s) would most benefit from the trial.
Parts of the ICAO AFI and ASIA/PAC Regions have been identified as the most likely area(s) to
conduct the trial due to the current deficiencies existing in parts of these Regions.

__________
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BACKGROUND INFORMATION
1.

INTRODUCTION

The Management Group of the CBS agreed at its 7th session in June 2007 to the
establishment of a conjoint Expert Team between CAeM and CBS that would specifically address
the requirements of aeronautical meteorology, including those of ICAO, for Data Representation
systems and issues of the migration of OPMET data to new forms of Data Representation
(CAeM-CBS/ET-ODR). The conjoint ET would be co-chaired by a representative of CAeM and
CBS respectively.
2.

OVERVIEW OF ET-ODR ACTIVITIES AND FUTURE WORK

2.1
A first meeting of the ET-ODR was held in Brussels on 19-21 November 2008
(http://www.wmo.int/pages/prog/www/WDM/ET-ODR-1/Documents.html). At this meeting a pilot
project for representing OPMET data in the future was developed.
2.2
follows:

2.3

The ET-ODR agreed on a phased approach for the development of the pilot project as

(a)

OPMET data delivery via XML proof of concept - Representation and exchange
of Traditional Alphanumeric Codes (TAC) OPMET data in XML, initially by
wrapping the TAC data in XML and demonstrating the ability to exchange this
data over aeronautical telecommunication systems;

(b)

Direct conversion of BUFR OPMET data into XML; and,

(c)

Development of an ISO compliant modeling process from which feature
catalogues are derived. These will include OPMET data in XML/GML as an
application of the ISO 19100 series of standards.

The following details for the first phase of the pilot project were agreed upon:
Scope
•
•
•
•
•

Exchange with extra North America/Europe partner
Platform independent and open software
Conversion of METAR/SPECI and long TAF from TAC to XML and back again
Wrapping of TAC in XML
Exchange of complete messages via AFS (incoming and final product)

Deliverables
•
•
•

Eurocontrol-FAA WXXM V1.1 (April 2009)
Feature catalogue – FAA to create and WMO/ICAO to look after maintenance –
Basic OPMET feature universal catalogue
As a minimum METAR/SPECI and long TAF conversion to XML

Timelines
•
•
•
•
•

January 2009 Exchange partner to be adopted – WMO/ICAO together
April 2009 WXXM v1.1 final
April 2009 Basic catalogue
June 2009 target date (after April and before IPETs)
September 2009 first meetings of new IPETs
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•
•

15 October 2009 – Project report ready for ICAO ANC
End 2009 – report of pilot project to ICAO ANC

2.4
Because the EUROCONTROL-FAA Weather Exchange Model (WXXM) v1.1 was not
yet available in April 2009, and notwithstanding the availability of the EUROCONTROL
WXXM v1.0.1, it was decided to limit the scope of the first test to the following: decode a METAR
in an arbitrary XML for testing the ability of the ICAO aeronautical fixed service (AFS) to handle
XML-type messages. This arbitrary XML was developed by Pierre Kerhervé of the WMO CBS via a
BUFR to XML converter.
2.5
After pre-testing by Belgocontrol (the Belgian ANSP & METSP) and the necessary
international coordination with the ICAO COM centers involved, the first test was successfully held
on 23 July 2009 around 10.00 UTC.
2.6

The outcomes from the test were:
(i)

The full IA-5 character set must be available at all AFTN Centres handling the
XML message; and,

(ii)

Only small messages were transmitted and so system performance with large
messages has not been assessed.

2.7
A second meeting of the ET-ODR was held in Paris on 26 October 2009. During this
meeting the results of the first test as well as the future work of the ET-ODR in relation to the CBS
IPET
on
Metadata
and
Data
Interoperability
(MDI)
were
discussed.
(http://www.wmo.int/pages/prog/www/WDM/ET-ODR-2/Documents.html)
2.8
The successful outcome of the first test was welcomed by the ICAO Observer. He will
prepare a report for the upcoming ICAO Air Navigation Council meeting in which he would report
about the ongoing work within WMO and in which he will ask for the agreement that XML is
acceptable for the encoding and exchange of OPMET data within the ICAO community.
2.9
The ET-ODR agreed that further work on this topic would be performed by the
IPET-MDI in which the CAeM representative of the ET-ODR would participate.
2.10

The IPET-MDI proposed work plan is as follows:
• Assess current data-standards landscape, incl. WMO TAC, BUFR & GRIB(2), ISO
191xx, INSPIRE, OGC Observations & Measurements, WXCM-WXXM, Flysafe,
CF-NetCDF, HDF-5, …
• Develop candidate common data-models & controlled vocabularies, and consider
how it can be mapped with the TDCF models (tables and regulations), to support:
o
o
o

Operational meteorology and hydrology (ICAO Annex 3 OPMET data, WMO
Resolution 40 ‘essential’ data)
Data clearing-house (WMO WIS/GISC, GEOSS, INSPIRE)
Emergency response (Common Alerting Protocol)

• Develop candidate data-encodings – including XML
• Demonstrate effectiveness of candidate encoding(s) within test-bed – aviation
OPMET as a minimum
• Develop governance/maintenance arrangements for proposed data-standards
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2.11

The implications of this proposed work plan are amongst others:
•

The development of data-exchange standards for OPMET will be fully integrated
within IPET-MDI work plan in collaboration with the CBS IPET on Data
Representation & Codes (DRC);

•

The ET-ODR will remain dormant until candidate data-encodings are ready to
test (e.g. study of the impact of WXXM coded OPMET messages with more than
1600 characters on the ICAO AFS).

2.12
It was indicated by the CBS member of the ET-ODR that the future WMO common
data-model would for a number of reasons ideally be based on the OGC O&M model, which is also
the base model for the WXCM-WXXM developed by Eurocontrol and the FAA. As a consequence,
the WXCM-WXXM would be:
•

In the ideal case a sub-part of the WMO common data-model;

•

Or in any case interoperable with the WMO common data-model

2.13

The draft timeline associated with the proposed work of the IPET-MDI is as follows:

3.

ADDITIONAL INFORMATION

3.1
It is envisaged that near future adaptations of the WXCM-WXXM-WXXS, as a result of
SESAR and NextGen developments, will be performed by both Eurocontrol and the FAA in
coordination. It is to be noted that MET modeling is part of SESAR Work Package 8.1.6 for which
Eurocontrol is Package Leader. A so called early project on this topic with as title “MET Data
Fusion Demonstrator” has already been executed. The results thereof are published on:
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http://www.eurocontrol.int/aim/gallery/content/public/pdf/SESAR%20EP_08_02WXXM%20V1.0.pdf.
3.2
The Open Geospatial Consortium (OGC) recently launched an initiative that is
essential for the operational implementation of WXXM, namely the improvement of the OGC
Observation & Measurement (O&M) Model with experiences gained by developing WXXM since
the OGC O&M Model is the core of the WXXM. Some specializations on top of the O&M Model
were created because of the specialized nature of aeronautical meteorology which was not
foreseen in the initial O&M Model development. With the revision of the O&M Model, additions
made will now be fed back into the O&M Model. It goes without saying that EUROCONTROL and
FAA will closely liaise together and with OGC to have the best solution from an ATM and OGC
perspective.
3.3
The OGC recently also established a Weather Domain Working Group (DWG) within
their Technical Committee framework arrangements. It is envisaged that in future this DWG will
propose specific changes to existing or emerging standards or best practices from a MET
information provider’s perspective which will be fed into the WMO standardization framework. It is
foreseen that the DWG prerogative will go as far as ‘MET applications’ and as such could foster
the management of the operational WXXM. More information on the DWG can be found on
http://www.opengeospatial.org/projects/groups/meteodwg.
____________
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BACKGROUND MATERIAL
1.
Following the publication of the IPCC Special Report on Aviation and Climate Change,
several regulatory and scientific challenges required further attention and solutions. While the
emission of CO2 from aircraft was determined to contribute around 2% to global warming at the
time of writing the Special Report, the projected growth rates of air traffic of between 5 and 7% per
year were expected to increase aviation’s share of the problem significantly as other sectors of
industry, household heating and cooling, and transport had more options to reduce their GHG
output and thus their share of the problem.
2.
In regulatory terms, WMO, ICAO, UNFCCC and other organizations cooperated in the
ICAO CAPE (Committee on Aviation Environmental Protection), with an emphasis on technical and
operational measures intended to reduce fuel burn and GHG emissions. Aircraft manufacturers
and aviation industry for some time maintained a stance that these measures alone would be
sufficient with the possible addition of voluntary measures. Only after the European Union
introduced legislation on a compulsory Emissions Trading Scheme, and a societal consensus on
the need to mitigate and control the wide-reaching consequences of climate change emerged, the
industry led by the International Air Transport Association, IATA, embraced an ambitious
programme of halving CO2 emissions by 2050, mainly based on the concepts of the development
and use of renewable energy from bio-fuels. “First-generation” bio-fuels derived from food plants
such as sugar cane, corn or rap seed are severely criticized for their impact on food supply and
subsequently increasing world hunger. This led to the development of so-called “second or third
generation” bio-fuels produced from Algae or non-food plants such as the widely available
Jatropha that can survive on poor soils and thus are supposed not to compete with a growing world
food demand. These are currently investigated as alternative fuel sources for aviation. The
chemical and physical properties of some of these fuels however will require considerable further
development and research, as aviation fuels need to remain liquid down to temperatures around
200°K among other stringent criteria.
3.
Operational measures of fuel burn reduction include a more effective use of airspace by
direct routings, avoidance of circular holdings and continuous descent approaches, which all rely
on the optimized use of accurate, high resolution weather data, in particular wind and temperature
forecasts, but also any adverse weather conditions such as icing, convection and turbulence
reducing the capacity of air routes and aerodromes, consequentially leading to re-routings,
holdings and other inefficiencies. The long-term effect of such operational measures remains
however limited as the “best estimate” of the potential savings by such measures is in the order of
5-8%, which is equivalent to typical growth of air traffic over 1-2 years.
4.
A further field of scientific research, the impact of aircraft contrails and cirrus clouds
induced by those in highly supersaturated environments, poses significant research challenges.
The IPCC Special Report attributed a large degree of uncertainty to the combined effects of
contrails and cirrus, including the different timescales of radiative effects of these short-lived
phenomena compared to the very long residence times of CO2. Latest research undertaken by the
German aerospace laboratory DLR seems to indicate the effects of cirrus and contrails could be up
to one order of magnitude larger than previously assumed, and thus having a comparable impact
to CO2 emitted by aviation. These results will require independent confirmation, but appear to be in
line with the findings of the studies undertaken of the effect of the shutdown of aviation following
the 9/11 events in the USA, in particular concerning the increase of night-time temperatures. While
this increase would partially be explained by changed humidity due to global climate change, it
does appear to warrant further investigation in light of the devastating effect of warmer nights on
the global cryosphere, where a lack of night-time re-freezing at the surface of snow and ice
surfaces appears to considerably accelerate melting.
5.
A workshop organized by the European ECATS research framework in December 2008
on the role of contrails and cirrus clouds improved the hitherto very patchy knowledge of the
multiple interactions between aircraft emissions, background humidity, and optical thickness

CAeM-XIV/BM. 7(3), APPENDIX, p. 2

characteristics of contrails and induced cirrus compared to naturally occurring clouds. It is
interesting to note from measurements of in-situ instruments that:
-

Persistent contrails develop in layers of ice super-saturation regions (ISSR) that have
typically extents of about 150 km, in the tropics around 90 km with a large spread of the
same order of magnitude, while in the vertical a typical layer thickness would be in the
order of 600m with similar spread;

-

The north Atlantic flight corridor shows a peak of contrails and cirrus about 2-4 hours
after the peak of air traffic;

-

Apart from linear contrails and cirrus developing from them, modification of the optical
thickness of pre-existing cirrus also has to be expected.

Several authors showed some skill of existing climate models in simulating contrail effects, but for
some areas (Pacific, southern oceans) the results are less conclusive
6.
In order to reduce the level of uncertainty of these findings, aircraft may play an
important role in providing much needed humidity data of required high vertical resolution. Aircraft
data would not only allow to quantify the effect of aircraft induced contrails and cirrus, but may also
provide the necessary information through humidity sensors on AMDAR equipped aircraft that
could be used by air traffic management to avoid the use of highly supersaturated layers. The fact
that the net effect of cirrus and contrails is larger at night time due to the lack of short-wave
radiation reflected by these clouds would allow avoidance strategies by changing flight levels
during the night hours where less short- and medium-haul air traffic is competing for air space. A
first attempt of including such considerations into a flight planning system was presented by
Lufthansa systems.
7.
Climate Change scenarios developed by subsequent IPCC reports and other scientific
publications were discussed at the World Climate Conference-3 held in Geneva in
September 2009, and the concept of a Global Framework for Climate Services was developed.
Aviation as part of the transport industry has been identified as also vulnerable to climate change
both in relation to changed demand (tourist destinations becoming less attractive or viable,
economic effects of climate change eroding free disposable income), and the projected change in
frequency and intensity of severe and extreme weather pattern is likely to affect aviation operations
significantly, especially convective weather, floods and dust and sand storms.
8.
In summary, it appears that while the current impact of aviation on climate change is
still considered to be relatively small, the continued growth of this sector, the uncertainty and threat
of large warming effects by contrails and cirrus require urgent further research and the exploring of
operational measures to reduce this impact as far as possible based on meteorological
information, partly gained from aircraft mounted sensors. Climate change will increase the need for
accurate and reliable information to aviation in order to better quantify and minimize where
possible the impact of aviation on climate, but also to help the industry to be better prepared for the
climate–related changes to the demand and operational challenges linked to increased occurrence
of severe weather.
__________
_________________
References: ECATS Workshop on contrails, contrail cirrus, their forecasting and mitigation,Hohenkammer Castle,
Germany, 8-10 Dec 2008, Abbreviated Summary by Klaus Gierens and Ruben Rodrigues de Leon,
DLR Inst tut fuer Physik der Atmosphaere, Deutschland
Centre for Air Transport and the Environment, Manchester Metropolitan University, Manchester, UK
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BACKGROUND MATERIAL
DELIVERABLES OF THE AMOFSG
Task number
AMOFSG-01

Name
revision of MET
observations in
light of the
development of
AMOS

AMOFSG-02

inclusion of gusts in
the calculation of
cross- and tailwind

AMOFSG-03

upgrade of SPECI
criteria to
Standards

AMOFSG-04

update of wind
information
displayed for ATC

AMOFSG-05

update to Doc 9837

AMOFSG-06

alignment of
guidance on
operationally
desirable accuracy
of TAF to TAF
amendment criteria
cancellation,
validity and update
of TAF

AMOFSG-07

AMOFSG-08

forecasting of RVR

Description
updates to Annex 3 provisions
on meteorological observations
at aerodromes in light of the
capability of automated weather
observing systems to meet
these requirements
guidance how to include the
effect of gusts in the calculation
of cross- and tailwind
components
upgrades to the Annex 3
provisions related to SPECI
criteria to a Standard, in
particular, those governing the
issuance of SPECI for visibility
and RVR
provisions including an
optimized update rate of wind
information to be displayed for
ATC
updates to the Manual on
Automatic Meteorological
Observing Systems at
Aerodromes (Doc 9837)
alignment of guidance in
Annex 3, Attachment B on
operationally desirable accuracy
of TAF to the TAF amendment
criteria (including precipitation)

Source of task
EANPG 40/26;
151-6

improved Annex 3 provisions to:
a) clarify when a newly
issued TAF cancel TAF
previously issued for the
same place and for the
same period of validity, or
part thereof;
b) optimize the period of
validity (including that of
amended TAF) and
update cycle of the TAF
progress report on the
forecasting of RVR

173-6;

EANPG 44/17;
163-5

173-6; 182-8 &
9

EANPG 48/43;
175-3

MET/02: 2/2

173-6; 136-18
(for
precipitation)

EANPG 49/44;
178-6;
EANPG 50/35;
181-8
COM/MET/82;
141-2;
EANPG 48/41;
175-3
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Task number
AMOFSG-09

Name
geographical area
and temperature in
TAF

AMOFSG-10

use of the tabledriven codes to
transmit OPMET
information

AMOFSG-11

MET products to be
provided to ATS to
support the global
ATM

Description
improved Annex 3 provisions to
define:
a) the geographical area
which TAF covers
(ensuring consistency
with METAR);
b) amendment criteria for
temperature in TAF
Annex 3 provisions on the use of
table-driven codes (e.g. XML,
BUFR) to transmit OPMET
information;
guidance on how:
a) the information is to be
presented to aeronautical
users to ensure that the
mapping is complete and
unambiguous; and
b) to achieve a uniform
global transition to the
implementation of
OPMET messages
coded in table-driven
codes to minimize its
possible negative safety,
operational and
economic impacts on the
aviation community
provisions for additional
meteorological products to be
provided to the ATS units to
support the global ATM, in
particular those related to
(severe) weather phenomena
that could cause significant
changes in the ATC procedures

Source of task
APANPIRG
19/50; 180-7

MET/02: 2/5;
EANPG 45/12;
166-5;
EANPG 46/18;
169-1;
EANPG 47/27;
172-11; 176-4

EANPG 47/36;
172-11;
APANPIRG
17/43 b);
174-2;
EANPG 50/39;
181-8
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DELIVERABLES RELATED TO DATA-LINK
Task number
DL-01
(D)

DL-02
(U)

Legend:
D = downlink
U = uplink

Name
validation of
turbulence reporting
based on EDR

MET products to be
available in the
cockpit

Description
updates to Annex 3
provisions on turbulence
reporting using Eddy
Dissipation Rate (EDR)
based on validation and
verification during all the
phases of flight,
including during
approach/take off
new provisions related to
meteorological products
to be made available in
the cockpit

Source
166-10 TWP
review; APANPIRG
17/45, 174-2

142-7
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DELIVERABLES OF THE IAVWOPSG
Task number
IAVWOPSG-01
(O)

IAVWOPSG-02
(O)

Name
volcanic ash
advisory centre
(VAAC)
management
reports
updated
ICAO
provisions

IAVWOPSG-03
(O)

improved format
and content of all
volcanic ash
related messages

IAVWOPSG-04
(O)

addition of the
smell of sulphur as
a condition
prompting the
issuance of a
special air-report
updates to the
worldwide ash
encounter data
base
improved tools for
detecting and
forecasting
volcanic ash

IAVWOPSG-05
(O)

IAVWOPSG-06
(D)

IAVWOPSG-07
(D)

IAVWOPSG-08
(D)

IAVWOPSG-09
(H)

inclusion of VA
deposition
information in a
suitable
aeronautical
message
improvement of
detection of
volcanic eruptions
and eruption
source parameters
improved
notification
concerning the
accidental release
of radioactive
material into the
atmosphere

Description
Source
issuance of nine VAAC
MET/02: 1/22
management reports, every
18 months, 10 weeks before
each IAVWOPSG meeting
development of updated
ICAO provisions (Annex 3
SARPS, guidance material
and regional procedures) to
ensure their compatibility
with the evolving
International Airways
Volcano Watch (IAVW)
improve the format and
content of all volcanic ash
related messages (including
the reporting of multiple ash
layers)
consider whether the smell
of sulphur should be added
as a condition prompting the
issuance of a special airreport

MET/02: 1/22

undertake periodic updates
to the worldwide ash
encounter data base

APANPIRG 8/27;
IAVWOPSG 1/5,
166-13

improve detection of
volcanic eruption and
volcanic ash clouds using
future satellite and other
systems; improve models
used for forecasting the
movement of volcanic ash
consider including VA
deposition information in a
suitable aeronautical
message (primarily for
aerodromes within range of
volcanic ash)
develop improved methods
of detecting volcanic
eruptions and eruption
source parameters (ESP)

140-11;
MET/02: 1/19;
IAVWOPSG 2/8;
170-12

assess and enhance, as
necessary, the current
operational procedures and
notification practices on the
accidental release of
radioactive material into the
atmosphere from nuclear
facilities

146-1&2;
MET/02: 1/20 a);
IAVWOPSG 1/28
& 1/31

APANPIRG
12/32 & 18/46;
MET/02: 1/17 +
App. H
164-10

IAVWOPSG
1/23; 166-13

IAVWOPSG
1/24; 166-13
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Task number
IAVWOPSG-10
(H)

IAVWOPSG-11
(H)

Name
international
arrangements for
the exchange of
information on the
accidental release
of toxic chemicals
into the
atmosphere
information on
solar radiation
storms and other
bio hazards

Description
investigate the possibility of
developing international
arrangements for the
exchange of information on
the accidental release of
toxic chemicals into the
atmosphere

Source
123-4 (TWP
review);
IAVWOPSG 1/31

assess the need to provide
information on solar
radiation storms and other
bio hazards

MET/02: 1/20 c);
IAVWOPSG 1/33

Legend:
O = operational task related to volcanic ash
D = development task related to volcanic ash
H = development task related to hazardous material in the atmosphere
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DELIVERABLES OF ITCW
Task
number
ITCW-01

ITCW-02

Name

Description

improved SIGMET for
tropical cyclones

improved provisions
concerning the format,
content and display
characteristics of SIGMET
for TC issued by MWO
new provisions concerning
the addition of information
on:
a) gale-force winds;
and
b) frequent CB clouds
in graphical tropical cyclone
advisories

enhanced information
in graphical tropical
cyclone advisories

Source
APANPIRG 14/42;
165-5

AN-WP/7257;
146-12 (not
explicit); ANWP/7569;
155-9 (not explicit)
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DELIVERABLES OF THE METWSG
Task
number
METWSG-01

METWSG-02

METWSG-03

METWSG-04

METWSG-05

METWSG-06

METWSG-07

METWSG-08

Name

Description

improved issuance improved implementation of
the issuance of SIGMET by
of SIGMET
considering the consolidation
of their issuance to a limited
number of regional centres; in
particular, study the
a) definition of AIRMET;
and
b) identification of
SIGMET using specific
letters for each
phenomenon
quantitative criteria Annex 3 provisions containing
for
weather quantitative criteria for the
phenomena
in threshold intensity of the
weather phenomena to
SIGMET
prompt the issuance of
SIGMET
SIGMET in table- guidance related to the
decoding/encoding of
driven codes
SIGMET exchanged in tabledriven codes (e.g. XML,
BUFR)
simplification
of Annex 3 provisions stipulating
indication of geo- the exclusive use of a closed
graphical areas in line of coordinates, location
SIGMET/ AIRMET indicators of waypoints or
aerodromes to describe the
area of phenomena in the
template for SIGMET and
AIRMET
reporting of wind Annex 3 provisions related to
the reporting of low-level wind
shear
shear; in particular, to the
alignment of the
representation of runways in
wind shear warnings with that
used in METAR/SPECI
wind
shear Annex 3 provisions on
detection
along enhanced detection of lowlevel wind shear affecting
approach/take-off
aircraft operations along
paths
approach and take-off paths
guidance containing improved
forecast
algorithms
for forecast algorithms for
turbulence for use turbulence, making maximum
use of the global EDR data
in SIGMET
and improved model
resolution, for direct
operational use in SIGMET
messages
Annex 3 provisions related to
tsunami warnings
the issuance of aerodrome
warnings on tsunami

Source of task
175-8;
APANPIRG
18/46; 178-4;
EANPG
50/36;
181-8; 182-8 & 9

LIM MID Rec 4/7

153-8

EANPG
175-3

48/39,

AN Conf/8;
129-8;
APANPIRG
17/44;
182-8 & 9
APANPIRG
17/50;
174-2;
177-4
MET/02: 1/10

APANPIRG
20/69 b);
183-
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DELIVERABLES OF THE WAFSOPSG
Task number
WAFSOPSG01
(O)

WAFSOPSG02
(O)

WAFSOPSG03
(D)

WAFSOPSG04
(D)

WAFSOPSG05
(D)
WAFSOPSG06
(D)

Name
Description
WAFS management Every 18 months,
reports;
reports issuance of reports
related to the roll-out related to:
of WAFS
a) WAFC management;
b) roll-out of the
international satellite
communications system;
c) roll-out of the plan to
migrate to GRIB2;
d) roll-out of other
aspects of WAFS, as
necessary; and
e) QMS
updated ICAO
development of updated
provisions
ICAO provisions (Annex 3
SARPS, guidance
material and regional
procedures) to ensure
their compatibility with the
evolving world area
forecast system
improvements to
improvements to spatial
resolutions of WAFS and temporal resolution of
forecasts
WAFS forecasts in the
GRIB2 code form by
considering adding a
vertical level at FL 410
(175 hPa)
improved forecast
improved WAFS
algorithms and WAFS
products for
output products for
cumulonimbus
cumulonimbus clouds,
clouds, icing and
icing and turbulence
turbulence
making use of improved
model resolution; also
consider adding gridded
forecasts for terraininduced turbulence.
improved
development of an
visualization of
improved visualization of
WAFS forecasts in
WAFS forecasts in flight
flight documentation documentation
migration plan to the development of a
NextGen/SESAR
migration plan to ensure
that WAFS be aligned to
the future NextGen/
SESAR environment

Legend:
O = operational task related to world area forecast system (WAFS)
D = development task related to WAFS

Source
MET/02: 1/6;
161-12

MET/02: 1/6;
161-12

129-21;
NAT SPG 40/4;
WAFSOPSG
3/17;
174-1; 182-8 & 9

MET/02: 1/10;
161-12;
WAFSOPSG
3/17; 174-1;
APANPIRG
19/43 b);
180-7;
WAFSOPSG
1/26; 165-9; 1828&9
WAFSOPSG
3/13 b) & 3/19;
174-1
WAFSOPSG
5/19; 183-
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BACKGROUND MATERIAL
1.

INTRODUCTION

1.1
The International Civil Aviation Organization (ICAO) World Area Forecast System
(WAFS) Operations Group, WAFSOPSG/1 meeting held in November 2003, invited the World Area
Forecast Centre (WAFC) Provider States to study the feasibility of providing new global WAFS
output products for turbulence, icing, and cumulonimbus (CB) clouds in grid point format.
Development of trial forecasts using the GRIB1 code form commenced in 2004 and became
available in 2006. Over the past few years further development has taken place including
comparison of the algorithms used by each WAFC, verification of the output against observations
and the use of the GRIB2 code form. A WAFC science coordination meeting was held in
Washington DC in April 2009 at which initial results of the verification studies were presented. A
WAFS Workshop was then held in Paris in September 2009 to review progress on the
development and visualization of the new gridded forecasts. The new products were subsequently
discussed at the ICAO WAFSOPSG/5 meeting held back-to-back with the workshop. This paper
reviews the steps that have been taken to address the issues raised by the workshop and
WAFSOPSG/5 meeting.
2.

BACKGROUND

2.1
In 1982, at the conjoint ICAO/World Meteorological Organization (WMO)
Meteorological Divisional meeting, it was agreed to establish a World Area Forecast System to
provide meteorological data for upper wind and temperature for flight planning in a digital format. At
the same time there was an obligation to provide high-level (FL250 and above) significant weather
charts to advise dispatchers and pilots of hazardous weather that could be encountered en-route. It
was agreed in 1982 that two States/Members would accept responsibility for operation of the
WAFS. The USA and the UK established World Area Forecast Centres (WAFC) to provide this
capability and during the 1990s agreed to provide satellite broadcasts to disseminate these
products. These centres are known as the London and Washington WAFC. The decision to
establish two centres was taken to ensure continuity of service in the event of a failure or disruption
of service at one of the centres.
2.2
Both WAFCs run highly sophisticated Numerical Weather Prediction (NWP) models on
supercomputers to produce the wind and temperature data and provide first-guess input for the
Significant Weather Forecasts. These forecasts are among the most accurate in the world as
demonstrated by the monthly CBS Verification data exchanged internationally between major NWP
centres.
2.3
New gridded forecasts will be provided on a 1.25 degree unthinned grid and at a
3-hourly temporal resolution with additional vertical levels at Flight Levels 270, 320 and 360. The
new fields of Icing, Turbulence and CB clouds will provide global coverage of these parameters at
all relevant time-steps as required by the International Air Transport Association (IATA). This
development will provide a step change in the volume of SIGWX information available for flight
planning compared to the limited areal and temporal coverage of the existing medium-level
significant weather charts. The GRIB2 wind and temperature data will be available for operational
use in 2010 via the SADIS FTP and US WIFS servers.
2.4
The new products will consist of gridded files in compressed GRIB2 format. In addition
to the standard Wind, Temperature, Humidity, Max Wind, Height and Tropopause data, the new
products will include the following parameters:
(a)

Mean and maximum Icing Potential;

(b)

Mean and maximum CAT and In-Cloud Turbulence;
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(c)

CB base, top and horizontal extent.

2.5
The gridded products are intended primarily for use in automated flight planning
systems, but all users will be able to visualize these data on their own workstations in the future
once upgraded software has been acquired. The traditional SIGWX charts will continue to be made
available for flight briefing purposes but in the future will make greater use of the gridded data to
ensure consistency between the charts and the underlying gridded data.
2.6
The WAFSOPSG/5 meeting which met immediately after the WAFS workshop
reviewed the progress report on the development of the new gridded forecasts and concurred in
principle that the development of gridded (GRIB2) forecasts for CB clouds, icing and turbulence
had progressed; however, feed-back from the user organizations and Members during the WAFS
workshop held prior to this meeting relating to the visualization of the new gridded forecasts,
indicated that further work was still necessary to improve these forecasts.
2.7
The primary concerns raised at the WAFSOPSG in September 2009 include the
following:
(a)

Compatibility of forecasts of the two WAFCs – The trial gridded forecasts of the two
WAFCs had not been harmonized, as evidenced by the difference maps (i.e. maps
showing the absolute difference in the forecasts of the two WAFCs for the same
parameter at the same valid time) which, in most cases, appear to be the union of the
forecasts of the two centres, indicating limited agreement between them;

(b)

Quality issues: seasonal aspects – When the gridded forecasts for different seasons
are considered, additional issues are revealed: including the tendency of WAFC
London to forecast stationary large values of CAT (FL340) near mountainous regions;

(c)

Quality issues: CB diurnal variation – when the gridded forecasts for different times
of the day are considered, it is found that both WAFCs tend to over-forecast
CB occurrence over land, e.g. southern China.

2.8
The WAFCs met in November 2009 to review the outcomes of the WAFS workshop
and WAFSOPSG/5 meetings. A detailed plan was formulated to address the issues identified.
3.

TASKS

3.1
The tasks identified by the WAFCs at their November meeting in response to the
WAFSOPSG/5 meeting include the following:
(a)

Turbulence: Address the inconsistency between the CAT products and the tendency
for WAFC London to forecast large stationary values of CAT near mountainous
regions. WAFC London will rescale their Mountain Wave Turbulence product and
WAFC Washington will rescale their shear-induced CAT and develop a mountain wave
algorithm. The prediction and verification of in-cloud turbulence will be reviewed;

(b)

Icing: Address the inconsistency of ICING products, by testing each other WAFCs
algorithms and identify alternatives to the use of Icing Potential such as the use of
Supercooled Liquid water Content;

(c)

CB: Address the inconsistency of CB products to include an investigation into CB top
and depth thresholds, use of temporally averaged rainfall rate and alternative
diagnostics such as vertical profile of heating rate;
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(d)

Generic: Work towards creating a Single Authoritative Source (SAS) for WAFS Icing,
Turbulence and CB products which addresses the requirement for harmonization of
WAFS products and meets the future needs of NEXTGEN and SESAR.

3.2
Further verification work will be carried out at all stages of the work plan to ensure that
any changes to the underlying algortithms or scaling factors do produce a measurable
improvement in performance. The verification methods used have included comparisons of icing
forecasts against icing conditions identified from cloudsat imagery, comparisons of turbulence
forecasts against aircraft reports from the British Airways fleet, and comparisons of CB incidence
against lightning reports. The skill of the forecasts is assessed using Relative Operating
Characteristic (ROC) curves which is a standard method of analysing forecast accuracy. Reliability
diagrams are utilized to optimize the forecasts. Hit rates and false alarm rates will be calculated
with a range of different measurement thresholds to avoid inconsistencies between different types
of data.
3.3
The ultimate aim is to resolve all of the above issues in time for the ICAO
WAFSOPSG/6 meeting in March 2011.

__________
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BACKGROUND INFORMATION
INTRODUCTION
1.
A well-developed civil aviation sector is considered an essential element of a developed
economy. In order to maintain a safe, regular and efficient air transport, international organizations
such as WMO and ICAO cooperate with their contracting States and Members in issuing regulatory
material, guidance and documentation on the technical, but also the economic aspects of services
provided in support of civil aviation. Considering that these services are exclusively provided for a
commercial sector of the transport industry, it is understood that the users will be asked to
contribute in part or fully to the necessary costs of these services. While national government
policies are differing substantially in the extent and modalities of recovering the costs for services
to aviation, it is understood that an international regulatory framework must form the basis of any
such charging scheme.
The role of national governments is clearly defined when it comes to the obligation to
regulate the services for international aviation (both for air navigation and meteorological services)
and, in the case of meteorology, a national Meteorological Authority must be established, and
nominated to ICAO and WMO. In many cases, this authority forms part of either the Civil Aviation
Authority, the Ministry of Transport or is a separate entity linked to or forming part of the National
Meteorological Service. ICAO recommends, and several States or regional entities such as the
European Single European Sky framework mandate, a clear separation between service provision
and regulatory function.

2.

3.
In most cases, at least to date, the meteorological service providers are either part of
a government department (e.g. the National Meteorological Service (NMS)) or form an agency
connected to either the NMS or the Air Navigation Service Provider (ANSP). The dual role of the
State as regulator and supervisory authority on the one hand and as owner of the agency or office
providing the service creates a number of issues of governance, i.e.:

-

The State is under contractual obligation by international treaty to honor the
commitment to existing international regulations (Standards and Recommended
Practices);

-

The State is under obligation to provide a competitive service despite a sometimes
monopolistic situation, ensuring that the users and customers of the service are
satisfied and the costs of the service remain within reasonable limits.

The International Organizations WMO and ICAO are thus called upon to provide clear
and unambiguous regulations governing the way costs for these services can be recovered from
the users. Among available guidance documents, the following are to be considered the essential
core of regulations:

4.

-

WMO-No. 904 “Guide on aeronautical meteorological services cost recovery”, giving
both fundamental principles and practical guidance including case studies and
examples of charging schemes for States at different stages of economic development;

-

ICAO Doc. 9082 – ICAO policy in airport and aeronautical charges, focusing on
equitable cost determination and attribution to different user groups;

-

ICAO Doc. 9161 – Manual on air navigations services economics, containing additional
guidelines and supplementary material to determine and distribute aeronautical costs.
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It should be noted that, apart from the attribution of costs to different users and
customers, providers of services are also under an obligation to maintain regular user liaison as
part of their obligation to operate a recognized Quality Management System. Guidance on the
implementation of such a system can be found in the WMO Doc. 1001 “Guide on quality
management system for the provision of meteorological service for international air navigation”.

5.

Practical guidance on how to conduct the required user consultation on the extent, the
quality and form of delivery of the services required can be found on the dedicated training website
of the Aeronautical Meteorology Programme of WMO at:

6.

http://www.caem.wmo.int/moodle/file.php?file=/1/Draft_User_Focus.pdf.
Practical examples for several countries, including Belgium, France, Senegal, Hong Kong China
and United Kingdom, are also available from this website.

__________
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BACKGROUND MATERIAL
1.

INTRODUCTION

1.1
During a meeting held in September 2008 in Montreal, Canada, the Expert Team on
New Terminal Forecast (ET/NTF) agreed on a subset of weather elements for a starting point.
These elements are: convection, low ceilings/visibility, winter weather and wind. These elements
would be presented to the Aerodrome Meteorological Observation and Forecast Study Group
(AMOFSG) ad hoc working group for comments, feedback and endorsement.
1.2
During subsequent conference calls, the ET/NTF continued to develop the format of
each of the elements as well as the dissemination of the NTF.
1.3
During the informal ET/NTF meeting in Montreal, the Team agreed that a subset of
weather elements needed to be prioritized and offered to the AMOFSG ad hoc group as a starting
point from the initial all-encompassing list of weather elements identified as having an impact on
capacity and safety in the wider terminal area (given in report of the ET/NTF first meeting in
Hong Kong, China, in 2007). The Team agreed this subset, or "Threshold" capability, would
include convection, low ceilings/visibility, winter weather, and wind information (including both
surface winds at the aerodrome and profiles along the approach paths) and to target the 2013
time-period.
1.4
To add to this threshold and complete the NTF "Objective" capability by 2018, the
following information was decided upon to include time-lines based on the readiness of the
information being available and also (as important) being able to be integrated into user decisions:
•
•
•
•
•
•

Turbulence and LLWS in the terminal area: 2015;
Icing in the terminal area: 2015;
Runway condition forecasts (based on precipitation type/intensity): 2015;
Wake turbulence forecasts: 2016;
Noise abatement and air quality forecasts: 2016;
Probability forecasts of convection, C&V, wind: 2018.

1.5
Since the meeting in Montreal, several team teleconferences were held and Team
Members wrote working papers describing existing capabilities for the “threshold” parameters
identified the above, and are currently working to offer a solution set for each parameter that will
identify the format and dissemination of the information. These documents will be available to
users via the ET/NTF Website as demo projects already are. This material will be provided to
users to gain important feedback on the utility of the solution set. The ET/NTF work plan (see
attached) has been updated to show these tasks and timelines, all of which are very aggressive
over the next several months.
2.

DESCRIPTION OF INITIAL NEW TERMINAL FORECAST ELEMENTS

The Team has focused efforts on addressing convection and wind as the first elements
for the NTF. The team assessed current and previous work from various states on both convection
and wind.
2.1

Convection

2.1.1
To provide the forecast for both tactical and strategic traffic management, the Team
proposes using three timeframes for the convection. The Nowcast timeframe will cover the
0-1 hour forecast of convection with rapid updating. The Short-term Forecast will provide
information for the 1-6 hour timeframe with somewhat coarser resolution and for a greater distance
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around the aerodrome. The final time period will be the Outlook which will cover the time from
6 hour out to 2 days and will provide only a general outline of expected convection.
2.1.2
A more detailed specification of the planned capabilities for NTF wind forecasts is given
in the table below:
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Element

Convection
forecast

Convection
forecast

Desirable
overall
specification

Resolution

Nowcast based on weather radar data
(0-1 hour)

Horizontal:
500 m or less

Template
Short term convective forecast (STCF) (up to 6 hours)
/
Convective outlook (CO) (6 hours up to a few days
ahead))
Horizontal:
2 km or less for up to 6 hours
20 km or less for 6 hours up to a few days ahead

Vertical:
2D

Vertical:
2D

Temporal:
6 minutes interval or less

Temporal:
hourly interval or less for up to 6 hours
3-hourly interval or less for 6 hours up to 2 days ahead

Update
frequency

As soon as weather radar data is available

STCF: Every 3 hours or less

Geographical
range (subject
to local
arrangement)
Desirable
content
specification
Forecast
position/
probability of
thunderstorms

Typically within 100 km of the aerodrome

CO: Every 12 hours or less
STCF: Typically within 300 km of the aerodrome

Examples

CO: Typically within 300 km of the aerodrome
Description

Format

Colour

Description

format

Colour

Layer 1
Gridded forecast:
intensity of TS /
probability of TS

Gridde
d data

Layer 1
At least 5 levels
(5 levels of greyscale,
with option to have
color-code :
green/yellow/red)

Layer 1
Gridded forecast :
horizontal extent
(coverage) / probability of
TS

Gridded
data

Layer 1
At least 5 levels
(5 levels of
greyscale, with
option to have
color-code :
green/yellow/red)

Forecast snapshot valid
at certain time or
probability of TS
normalized over a period
of time

Nowcast
Fig. 1a
STCF
Fig. 2a,b
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Forecast
position/
probability of
thunderstorms

Forecast
movement

Time series
product

Layer 2
Polygon representing
forecast area /
probability of TS
reaching certain
threshold

Object

Layer 3
For layer 2 (polygon)
:
Arrow :
- Pointer : direction
of movement
- Length of arrow to
indicate speed; or
speed in XX knots
indicated at the
end of pointer
Time series TS
forecast for userspecified Area of
Interest (AOI)

Object

Left column
AOI (e.g. waypoint,
airport, flight path,
arr/dep corridors)
Row :
probability/intensity of
TS forecast at AOI
with time step of 6
minutes or less

Tabular

Greyscale with option
of colour-code (blue)
(hollow/filled)

blue

Same as that for
layer 1.

STCF and CO :
Layer 2
Polygon representing
horizontal extent
(coverage) / probability
of TS reaching certain
threshold

Object

STCF:
For layer 2 (polygon) :
Arrow :
- Pointer : direction of
movement
- Length of arrow to
indicate speed; or
speed in XX knots
indicated at the end of
pointer

Object

STCF:
Time series of probability
of TS) at AOI with time
step of half hour or less

Time
series

CO :
Time series of probability
of TS) at AOI with time
step of one hour

Same as above

Nowcast
Fig.1a
STCF
Fig.2c
CO
Fig.3

Grayscale
(monochrome)
with option of
colour-code
(blue)

Nowcast
Fig.1a

NA

Nowcast
Fig.1b

STCF
Fig.2c

STCF
Fig.2d

CAeM-XIV/BM. 8(1), APPENDIX, p. 5

Textual
information
on
graphical
display

Textual
information

Actual time (HHMM in UTC)
Message issued time : issued at DDHHMM (UTC)
forecast valid time (DDHHMM in UTC) – valid at DDHHMM or valid from DDHHMM to DDHHMM
Location indicator of Terminal Area/FIR
Location indicator of Aerodrome MET Office/MWO originating the product
Name of Terminal Area/FIR
Legend : meaning of color code

Follow
Annex 3
convention
where
applicable
Terminal
Area
(names/locat
ion indicator
-- TBD)
Displayed at
bottom left
or below the
graphic
Fig.4
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2.1.3

The Nowcast will:
•
•
•
•
•
•
•
•
•
•

Be based upon radar;
Cover the 0-1 hour forecast period;
Provide 6-minute forecasts;
Update when weather radar updates;
Cover the area within 100 km of aerodrome;
Provide gridded coverage;
Depict 5-levels of convection (grayscale will be the standard);
Show expected movement using polygons with arrow and speed;
Provide time series for user-defined information; and
Include a text description.

Figure 1: Potential NTF Convective Nowcast

Figure 2: Potential Convective Time series
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2.1.4

The short-term forecast will indicate convection in the 1-6 hour timeframe and
will:
•
•
•
•
•
•
•
•

Provide a forecast for 1-6 hours;
Provide timesteps of 1 hour or less for each forecast;
Cover the area within 300 km of aerodrome;
Update the forecast every 3 hours;
Provide gridded coverage;
Show expected movement with polygons and arrows indicating motion and
speed;
Provide a time series for user-defined information; and
Provide a text description.

Figure 3: Potential Convective Short-term Forecast
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Figure 4: Potential Convective Probability
2.1.5

The outlook portion of the forecast will:
•
•
•
•
•

Provide a forecast for 6 hours to 2 days;
Provide 3-hourly forecasts;
Cover 300 km around the aerodrome;
Update every 12 hours; and
Provide a snapshot of forecast convection.

Figure 5: Potential Convective Outlook
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2.2

WIND

2.2.1
For both for trajectory management and for estimation of arrival/departure time, the
wind forecast will be a compound of four main forecast products: 4-dimensional winds, wind
profiles, probabilities, and objects.
2.2.2

The 4-dimensional winds will:
•
•
•
•
•
•
•
•
•
•

Provide 4-dimensional gridded wind speed and direction;
Provide 2-dimensional wind profiles;
Cover the area 300 km around aerodrome;
Provide objects enhancing gridded data;
Have a 2 km resolution;
Provide a forecast for each FL from FL035 to FL530;
Provide increased vertical resolution below FL035;
Include hourly or more frequent forecasts for 0-6 hours;
Include 3-hourly forecasts for 6-24 hours out to 2 days; and
Provide probabilities for winds from 0 hours to 2 days.

2.2.3
A more detailed specification of the planned capabilities for NTF wind forecasts is given
in the table below:
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Element

Desirable
overall
specification

Template
Short term wind forecast (STWF) (up to 6 hours) Medium term wind forecast (MTWF)
(6–24 hours, up to 2 days)

Wind
forecast

Resolution

Horizontal:
0,025° (~2 km) or less

Horizontal:
0,5° (less than 2°) for 6-24 hours up to 2 days
ahead

Vertical:
Each available FL between FL530 and FL035
(~3000ft)
Increased vertical resolution below 3000ft
Temporal:
hourly interval or less

Wind
forecast

Comments

Vertical:
Each available FL between FL530 and FL035
(~3000ft)

Update
frequency
Geographical
range
Desirable
content
specification
Forecast speed
and direction of
wind

Numerical model update frequency (every 6 hours
or less)
Typically within 50NM/100 km of the aerodrome

Temporal:
3-hourly interval for 6–24 hours,
6 hours up to 2 days ahead
Numerical model update frequency (every 6 hours
or less)
Typically within 150NM/300 km of the aerodrome

Description

Format

Displaying
specification

Description

Format

Displaying
specification

Layer 1: 4D gridded
forecast:
Speed and direction
(wind barbs)

Gridded
data

Layer 1: 4D gridded
forecast:
Speed and direction
(wind barbs)

Gridded
data

Forecast speed
and direction of
wind

Layer 2: Polygon
representing forecast
area of wind speed
reaching certain

Object

Wind speed
thresholds:
several sizes of
wind barb if
monochrome or
colors for wind
barb (e.g.
green/yellow/a
mber/red)
Blue (light blue
if dark
background)
3 types of line

Layer 2: Polygon
representing forecast
area of wind speed
reaching certain

Object

Wind speed
thresholds:
several sizes of
wind barb if
monochrome or
colors for wind
barb (e.g.
green/yellow/a
mber/red)
Blue (light blue
if dark
background)
3 types of line

Subject to local
arrangement
Examples

STWF
Fig. 1

MTWF
Fig. 2
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Wind speed
probabilistic
forecast

Time series
product

threshold
+ Textual information
Could be
superimposed with
Layer 1
4D gridded forecast:
probabilities of wind
speed over certain
threshold

Time series surface
and/or low-level wind
forecast for userspecified Area of
Interest (AOI):

Gridded
data

Tabular

Left column: Area Of
Interest (e.g.
waypoint, airport,
flight path, arr/dep
corridors)

(plain, dashed,
dotted)

threshold
+ Textual information

Less than 10
levels of
probability of
wind speed
over certain
threshold
Wind speed
and direction:
textual
information

4D gridded forecast:
probabilities of wind
speed over certain
threshold

Gridded
data

Time series high level
wind forecast for
user-specified Area
Of Interest (AOI):

Tabular

Probability: less
than 10 levels ,
colour-coded

Left column
Area Of Interest (e.g.
waypoint, airport,
flight path, arr/dep
corridors)

Row: Time series of
wind speed and
direction forecast +
probability of wind*
speed reaching
certain threshold, at
AOI with time step of
one hour
Time series
product

Time series surface
and/or low-level wind
forecast for one
aerodrome :
deterministic and

Graphical

Deterministic
forecast: line
(or wind barb)
Probability: 5
levels, colour-

Row: Time series of
wind speed and
direction forecast +
probability of wind*
speed reaching
certain threshold, at
AOI with time step of
three hours for 6-24
hours, 6 hours up to
2 days.
Time series high level
wind forecast for one
aerodrome:
Deterministic and
probabilistic forecast

(plain, dashed,
dotted)

Less than 10
levels of
probability of
wind speed
over certain
threshold
Wind speed
and direction:
textual
information

Fig. 3 (with 10
levels of probability)

Fig. 4
(with 5 levels of
probability)

Probability: 5
levels , colourcoded

* Time series
forecast could also
produced for
crosswind speed
reaching certain
threshold
Graphical

Deterministic
forecast : line
(or wind barb)
Probability : 5
levels, colour-

Fig. 5
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probabilistic forecast
of wind speed (and
direction if needed),
with a one hour time
step
Horizontal axis: time
step

Fixed time wind
profiles along
approach path

Textual
information
on
graphical
display

Textual
information

coded

of wind speed with
time step of three
hours for 6-24 hours,
6 hours up to 2 days.
Horizontal axis: time
step

coded

** Time series
crosswind forecast
could also be part
of the wind product

Vertical axis: wind**
speed in KT
Vertical axis: wind**
speed in KT
Forecast wind
Graphical Wind barbs for Forecast wind
Graphical Wind barbs for
information resolved
head- and tail- information resolved
head- and tail- Fig. 6
wind; intensity (+/-) in crosswind/headwind; intensity (+/-)
in crosswind/headfor crosswind
for crosswind
and tail- wind in
and tail- wind in
relation to approach
relation to approach
path and runway
path and runway
orientation, at several
orientation, at several
time steps
time steps
Follow Annex 3 convention
Actual time (HHMM in UTC)
where applicable
Message issued time: issued at DDHHMM (UTC)
Forecast valid time (DDHHMM in UTC) – valid at DDHHMM or valid from DDHHMM to DDHHMM
Terminal Area
Location indicator of Terminal Area/FIR
(names/location indicator -Location indicator of Aerodrome MET Office/MWO originating the product
TBD)
Name of Terminal Area/FIR
Legend: meaning of color code
Displayed at bottom left or
below the graphic
Fig.6
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WIND FLXXX
VALID DD/MM/YY AT HHMMUTC

Area covered by short
term wind product

Figure 6: Example of gridded short term wind forecast (STWF) product

WIND FLXXX
VALID DD/MM/YY
AT HHMMUTC

Wind speed over WST3

Wind speed over WST2

Wind speed over WST1

Area covered by
Medium Term
wind product

Figure 7: Example of gridded medium term wind forecast (MTWF) product. Layer 1:
gridded data (wind barbs) + Layer 2: Polygon representing forecast area of wind speed
reaching certain threshold (objects). Dotted line: wind speed over wind speed threshold
(WST) 1. Dashed line: wind speed over WST 2. Plain line: wind speed over WST3.
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Threshold 1

Threshold 2

Figure 8: Examples of gridded probabilistic forecast of wind speed over certain
threshold (TBD)
10 levels of probability : see legend
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Area Of Interest (see 1)/Forecast
time

LFPG airport
Way point 1
Way point 2
Corridor A
Coriddor B
LFPB airport

HHMM +1hour

26KT 280°
28KT 280°
28KT 280°
15KT 220°
20KT 270°
26KT 280°

---

HHMM+6hours

HHMM +9hours

---

HHMM+21hours

HHMM+24hours

28KT 290°

---

22KT 280°

20KT 300°

---

15KT 320°

15KT 330°

30KT 290°

---

25KT 300°

20KT 300°

---

15KT 320°

15KT 330°

30KT 290°

---

25KT 280°

20KT 300°

---

12KT 320°

12KT 330°

20KT 260°

---

28KT 280°

20KT 300°

---

15KT 300°

15KT 330°

---

---

30KT 280°

20KT 300°

---

15KT 320°

15KT 330°

28KT 290°

---

22KT 280°

20KT 300°

---

15KT 320°

15KT 330°

Figure 9: Sample tabular form to present time series of wind forecast + probability of wind speed reaching certain threshold
(e.g. 25KT)
5 levels of probability :
<20% > 20%
> 40% > 60% >80%
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Figure 10: Example of time series deterministic and probabilistic forecast of surface wind (top) and crosswind (bottom) for one
aerodrome 10 levels of probability: see legend
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-30NM -20NM -10NM XXXX 10NM 20NM
30NM
Figure 11: Example of fixed time wind profiles along approach path resolved in head/tail
wind
XXXX = ICAO airport indicator

-15NM -10NM

-5NM

XXXX

5NM

10NM

15NM

Figure 12: Example of fixed time wind profiles along runway orientation resolved in
crosswind. Runways are east-west oriented. Southerly crosswind intensities are positive,
northerly ones are negative.
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Issued : DDHHMM (UTC)
Forecast valid time : DDHHMM (UTC) or DDHHMM to DDHHMM (UTC)
FIR : nnnn (location indicator)
Terminal Area : Name (TBD)
Issued by nnnn (location indicator of MWO or Aerodrome MET Office)
Legend of colour:
Figure 13: Sample of textual information to be displayed
2.3

User Interface

The user should be aware of the potential number of charts for the NTF. ATM is more
and more likely to integrate weather information into their displays. Users will select weather
information of most concern.
2.3.1

The User Interface may include:
•

Icons/buttons identifying the various forecasts, e.g. convection, wind, etc.
Whenever deterioration of the condition is forecast for an element, the colour of
this icon/button would turn amber or red and the user could click the icon/button to
check the graphical/textual information for this element;

•

Graphical display/window for the elements discussed above - the standard for
displaying such information should be consistent with that being developed by
RTCA/Eurocae for uplink, considering the need for common situational awareness
and CDM;

•

Time series in tabular form with colours indicating the severity/probability;

•

Textual display showing a summary of the synopsis, which may include locationspecific information such as capacity forecast or the legacy alphanumeric weather
codes, other warnings etc. so that even developing countries could contribute if
required by their ATM;

•

Display of other additional/supplementary information, e.g. history of actual
observations, PIREPs, AMDAR, etc. could be user-selectable.

•

Other information:
o
o
o
o

Legend;
Time;
Geographical information;
Etc.
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Figure 14: Example of User Interface
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3.

CONCLUSION

3.1
The examples of forecast products for the wider terminal area, initially presented here
for convection and wind, are intended to obtain guidance and feedback from a wider stakeholder
community to which AMOFSG could prove to be an effective gateway.
3.2
The group will continue to develop the remaining parameters according to its resources
and capabilities, and is interested in any feedback and advice on what has been presented here.
3.3
The work of the group is to be seen as an outreach and harmonization effort to support
coordination of emerging SESAR and NextGen capabilities with similar developments starting in
many high-density traffic areas of the world, from SE Asia, the Pacific, the Americas and possibly
the Middle East region. While seeing the long-term trend to data-oriented net-centric weather
exchange models, the group is convinced that at least for a considerable transition period, which
could last well into the third decennium of the century, the need to assure full information for and
cooperation by human operators will require the continued provision of graphical and tabular
information.

__________
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BACKGROUND MATERIAL
1.

INTRODUCTION

The Next Generation Air Transportation System (NextGen) is an initiative mandated by
the US Congress to modernize the US air transportation system to increase capacity and reliability,
improve safety and security, and minimize the environmental impact of aviation. To accomplish
these goals, the Joint Planning and Development Office (JPDO) was formed to coordinate the work
of diverse governmental agencies in research and development, to develop an overarching
enterprise architecture, and to move the planning effort from initial steps toward implementation.
2.

COMPARISON OF SINGLE EUROPEAN SKY ATM RESEARCH (SESAR) AND
NEXTGEN

Before describing NextGen in more detail, the following comparison of NextGen with
SESAR is offered for readers more familiar with the European programme. In general, both
SESAR and NextGen seek to transform ATM for their respective airspaces through extensive
modernization of hardware, dissemination methods, and management procedures. Like the
SESAR effort, the NextGen programme is built around three phases of implementation. The
SESAR concept of operations leads to full capability in 2020, while NextGen will be fully deployed
in 2025. From the CAeM perspective, governing documents for both programmes agree on the
importance of meteorological support:
•

SESAR: “Detailed knowledge about the past, current and future state of the
atmosphere, provided as Aeronautical Meteorological Information (MET), is a key
enabler of the SESAR ATM Concept of Operations.” (European ATM Master Plan,
Edition 1, 30 March 2009);

•

NextGen: “By assimilating weather into decision making, weather information becomes
an enabler for optimizing NextGen operations.” (Concept of Operations for the Next
Generation Air Transportation System, version 2.0, 13 June 2007).

Specifically concerning weather impact, SESAR and NextGen share common concerns
over forecasting and mitigating effects of hazards such as wake vortices, thunderstorms, reduced
visibility, low ceilings, and icing. In addition, both programmes seek to modernize dissemination
methods and make greater use of data provided from aircraft. However, the two concepts differ in
a minor way over the focus given to infrastructure, prediction, and modeling of summer convective
weather. NextGen places greater emphasis on summer convection as a core element, since it
causes the majority of system-wide delays in US airspace (JPDO Paper, A Comparative
Assessment of the NextGen and SESAR Operational Concepts, 22 May 2008).
3.

NEXTGEN GOALS

As mentioned previously, the overall goal in NextGen is to transform air transportation
in the US. Accomplishing that goal will require a mix of revolutionary and evolutionary methods to
satisfy the need for sweeping improvements to the system while keeping in mind fiscal realities.
These improvements to the air transportation system will be achieved by applying advances in
space-based navigation and integrated surveillance, digital communications, layered adaptive
security, weather integrated into decision-making, advanced automation of Air Traffic
Management, and net-centric information access for operations. The result of JPDO planning and
NextGen implementation will be transformation of US air transportation as summarized in the
following table:
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Now

NextGen

Ground-based navigation and surveillance

Satellite-based navigation and surveillance

Voice radio control

Digital data exchange

Disconnected information systems

Net-centric information systems

Human-centric air traffic control

Automation assisted air traffic management

Fragmented weather forecasting

Probabilistic weather decision tools

Visibility limited airfield parameters

Equivalent visual operations

Forensic safety system (study accidents)

Prognostic safety system (prevent accidents)

Inefficient security screening

Integrated security risk management

Current aircraft environmental footprint

Reduced aircraft environmental footprint

Key improvements expected when NextGen comes to fruition include airport capacity
increases by 40-60 percent; and reduced environmental impact from air transportation by reducing
noise hazard by 30-40 dB, lessening fuel burn by 30-40 percent, and decreasing emission by
60-75 percent. Specific improvements anticipated from NextGen weather and aircraft initiatives
include reduction in delays attributable to weather by over 80 percent, improved aircraft capability
in weather, and advanced, probabilistic decision making.
4.

MAKING WEATHER A KEY ENABLER IN NEXTGEN

Weather is but one part of the entire NextGen effort, albeit an important one, given that
weather contributes to 70 percent of aircraft delays in the US. With demand for aviation services
expected to at least double by 2025, the need to mitigate weather impacts is more important than
ever.
A key NextGen thrust is that weather information will be directly assimilated weather
into decision making, largely through machine-to-machine communication, but also by producing
assessments of risk useful to human decision makers. Directly applying probabilistic weather
information to ATM decision tools increases the effective use of weather information and minimizes
the adverse effects of weather on operations.
Because of the profound impact adverse weather has on transportation, NextGen is
focusing on a major new direction in aviation weather information capabilities to help stakeholders
at all levels make better decisions during weather situations. For NextGen, weather information
has a core function—identify where and when aircraft can or cannot safely fly. These safe and
efficient NextGen operations will be dependent on enhanced aviation weather capabilities based
on three major tenets:
•

A common picture of the weather available for air transportation decision makers and
aviation system users;

•

Weather directly integrated into sophisticated decision support capabilities to assist
decision makers;

•

Utilization of Internet-like information dissemination capabilities to realize flexible and
cost-efficient access to all necessary weather information.

A key component of the NextGen weather concept is a 4-dimensional weather data
cube referred to as the “4-D Cube,” which is envisioned as a virtual repository of weather data and
products, whether produced by meteorologists or through automated algorithms. A subset of that
weather data and information will form the common weather picture called the “Single Authoritative
Source” (SAS) for ATM decision making. It is expected the SAS will contain largely gridded and
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geo-referenced data and will be available to all users of US airspace. User access to the SAS will
provide insight into ATM planning and decisions made by US air traffic managers.
An additional advantage of having gridded data in the SAS is facilitation of decision
support tools that will rely on machine-to-machine communication. These decision support tools
will combine weather as one factor among many and assist ATM planners in assessing risk and
implementing dynamic routing.
Finally, underpinning the NextGen effort is a network-enabled capability that will
Publish-Subscribe (push) service and Discovery (pull) service. This capability will require common
standards and protocols with all information metadata tagged.
Achieving these goals will require extensive modernization of infrastructure and highperformance computing; improvements to models to achieve required spatial and temporal
resolution to drive real-time automated decision tools; and agreements on data standards and
protocols.
The culmination of NextGen weather improvements can be summarized in the
following weather-specific table similar to the table above:

5.

Weather Now
Not integrated into aviation decision support
systems (DSS)
Often inconsistent/conflicting information on
a national scale
Low temporal resolution for aviation decision
making purposes
Disseminated in minutes

Weather Under NextGen

Disseminated in seconds

Updated by schedule

Updated by events

Fixed product formats (graphic or text)

Flexible formats

Totally integrated into DSS
Nationally consistent weather information
High temporal resolution

SUMMARY AND CONCLUSION

While there are many more discussion areas in NextGen (such as increased use of
aircraft observations), the ones provided above capture the essence. Under NextGen, weather
data and information will be captured in a virtual database called the 4-D Cube. From the
4-D Cube, a SAS will support ATM decisions by providing a common weather picture available to
all users of US airspace and by facilitating integration of weather, among other factors, into
automated decision support tools. Supporting the entire concept will be a network-enabled
capability to meet NextGen requirements for rapid, flexible dissemination.
Lastly, NextGen and SESAR have much in common, and there are efforts underway to
ensure international collaboration.
References:
European Air Traffic Management Master Plan, Edition 1, 30 March 2009 (formerly the SESAR ATM Master
Plan. Available at http://www.eurocontrol.int/sesar
NextGen Joint Planning and Development Office Paper: A Comparative Assessment of the NextGen and
SESAR Operational Concepts, 22 May 2008. Available at
http://www.jpdo.gov/library/InformationPapers/NextGen_SESAR_JPDO%20Information%20Paper_FINALv2.pdf

NextGen Joint Planning and Development Office: Concept of Operations for the Next Generation Air
Transportation System, version 2.0, 13 June 2007. Available at http://www.jpdo.gov/library/NextGen_v2.0.pdf
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BACKGROUND MATERIAL
1.

INTRODUCTION

The purpose of this report is to monitor and keep Members informed of several
important developments such as:
-

Regarding the Single European Sky regulation, it considers how these regulations alter
the way Members are to deliver aeronautical meteorological services under the
regulation and raise awareness of the possible implications for Members, with the aim
of establishing a common understanding of the implications and any action related to
them deemed necessary to face the challenge posed by these developments;

-

The emerging requirements for specialized MET data, products and services for Air
Traffic Management (ATM) under SESAR.

2.

IMPORTANT DEVELOPMENTS FOR AERONAUTICAL METEOROLOGY
EUROPE CONCERNING THE EUROPEAN SESAR PROJECT

2.1

Single European Sky regulations and associated aspects

IN

In Western Europe, the implementation of the Single European Sky regulations in the
European Union remains the major driving force for the provision of meteorological service to air
navigation.
2.2

Certification of MET service providers

According to the Single European Sky regulations, the providers of the meteorological
services to air navigation in the European Union (EU MET-SP) now have to be SES certified by a
national Supervisory Authority as being compliant with the Single Sky regulations.
21 December 2006 was the normal deadline for the EU MET-SP to become certified.
Nevertheless, the regulation allows a six month grace delay if necessary.
At the time of preparing this report, all EU MET-SP, including NMHSs, have obtained
their SES certificate. Some of the providers are from the private sector. There is no formal
provision to maintain a comprehensive and up to date list of the certified MET-SP in the EU, or a
list of the service(s) for which they are certified.
An ongoing step towards the full implementation of the SES regulations is that METSP
now have to prove that “they have in place contingency plans in the case of events which result in
significant degradation or interruption of their service”. While applying such a requirement is very
familiar to METSP being part of a “bundled” air navigation service provider, it is not so obvious for
others, given the limited guidance material available and/or a more precise definition of
requirements.
2.3

Designation of MET service providers

According to the SES regulation No. 550/2004, Art 9, an EU State “may designate a
provider of meteorological services to supply all or part of meteorological data on an exclusive
basis, in all or part of the airspace under their responsibility, taking into account safety
considerations”. Most of the EU countries have made the choice to designate a METSP in order to
provide the services which are specified in ICAO Annex 3. Some countries have included
additional services to ICAO Annex 3 ones, considering that those additional services are also
necessary for the “safety, efficiency and regularity” of air navigation over their territory.
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There is no provision to maintain a comprehensive and up to date list of the designated
METSP in the EU, and an associated list of services and the airspace for which they are
designated.
2.4

Common charging scheme

On 7 December 2006, the European Commission published in the Official Journal of
the European Union a new SES regulation addressing the rules to be applied for the charging of air
navigation services (regulation No.1794/2006). The regulation addresses in particular in its
Annex II rules on cost transparency related to the MET service provision. These rules include the
breakdown of MET costs between direct costs and MET core costs. This EU Common Charging
Scheme should be considered by WMO CAeM and its ET on customer relations.
2.5

FAB (Functional Airspace Blocks)

In order to facilitate the fluidity of the air traffic, the SES regulations envisage a
restructuring of the EU airspace based on FABs. Discussions are ongoing in order to implement
FABs in the EU, some of them having made significant progress. FABs should be implemented in
2012 at the latest. At this stage, MET-SPs, even when designated by their State, have not been
formally invited yet to the ongoing consultations associated to the FABs.
In order to facilitate their cooperation in the MET service provision associated with
FABs, several MET-SPs have developed new formal agreements (see for example MET Alliance:
http://www.met-alliance.com/).
2.6

SES “package 2”

In March 2009, the European Council of Ministers adopted the second legislative
package of the Single European Sky; the text of the associated Regulations should be adopted
soon by the European Parliament. According to some opinions, the new Regulations should not
significantly modify the rules for the provision of MET services to air navigation; on the other hand,
other views were expressed that the new Regulations may be a serious threat for the financial
resources of NMSs derived from airline charges in support of the basic (“core”) MET
infrastructures, because they could prevent States from recovering MET core costs. In addition, the
Package 2 clearly promote a greater integration of service provision and underlines that
fragmentation has several consequences: “many of the 60 or so area control centers in Europe are
below the optimal economic size; duplication of systems persists through unsynchronized adoption
of technological change and piecemeal procurement, leading to high maintenance and contingency
costs for equipment that is not interoperable; the costs of research, training and administration are
disproportionately high. Fragmentation costs € 1bn every year.” Even if ATS costs are “only” 8 to
12% of the air ticket cost1 and that MET share of ATS costs is around 5%2 of those 8-12%, it is
likely that similar concerns will, at some time, be raised for MET service provision.
2.7

Potential impact of the SES initiative on non-EU countries

While conditions in other regions are not necessarily similar at this moment to the SES,
it seems that the SES initiative has led to an increased pressure on some NHMSs for justifying
their costs and, if unable to do so, to cut their expenditure.

1

Source: COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL,
THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS
{SEC(2008) 2082}
2
Source: EUROCONTROL Performance Review Reports
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2.8

SESAR

In Western Europe, the European Commission is promoting the Single European Sky
ATM Research project (SESAR) which will introduce completely new concepts to managing the
increased air traffic. That project is similar to the US NextGen project which was presented at the
last session of the WMO CAeM. After having defined a Master Plan for SESAR, the SESAR Joint
Undertaking was established in 2009.
Until recently, the consideration given to meteorology in SESAR was limited and very
generic, as can be read in the European ATM Master Plan3 (2009), while the US had developed
the MET concept of operations (CONOPS) for NextGen. This is probably due to the significant gap
in understanding between the world of meteorology and the ATM business in general, as
confirmed during the EUROCONTROL May 2009 Workshop on MET Support to ATM.
Nevertheless, several discussions recently took place between the EU Met community
and the SESAR-JU in order to examine how meteorology should be addressed. To that effect, the
SESAR-JU issued in September 2009 a “call for interest” inviting all possible stakeholders to
express their intention to participate to the necessary efforts in meteorology R&D in support to
SESAR. At the time the present paper is written, the result of this call for interest is not known.
WMO was involved in a limited way in the above regional developments. In that rapidly
evolving context, the role of WMO through its regional structures should probably be reviewed,
given that numerous underlying technical and coordination issues should be addressed as soon as
possible.
2.9

EUROCONTROL and the SES

In 2009, EUROCONTROL organized two workshops addressing the manner
meteorology could better support the management of air traffic. It should be noted that those
workshops offered a unique opportunity to coordinate the efforts of the USA and the EU countries
in that METATM domain with the aim to adopt interoperable solutions. WMO and ICAO were
involved in those workshops.

_________

3

http://ec.europa.eu/transport/air/single_european_sky/doc/european_atm_master_plan.pdf. Try to search the word
“meteo” with your pdf Reader.
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BACKGROUND MATERIAL
1.

INTRODUCTION

The implementation of quality management systems has become an issue of increasing
importance in all parts of the world. For meteorological services, forecast verification is a key issue
in quality management. Verification results are important to management, forecasters, developers
and forecast users for identifying areas of improvement by the former and better utilization of
forecasts by the latter.
For aviation meteorology, standards and recommended practices are described in
ICAO Annex 3. Aerodrome and landing forecasts (TAF and TREND) play a central role in the
forecasting system for aviation. Annex 3 defines their contents, valid times, and thresholds for the
inclusion of change groups and for forecast amendment. Furthermore, Attachment B of ICAO
Annex 3 describes the “operationally desirable accuracy of forecasts” for TAF, TREND, forecasts
for take-off, and Area/Flight/Route forecasts.
It is noted that in ICAO Annex 3 there are mismatches between the technical
specifications of forecasts in Appendix 5 and the quality measures in Attachment B. The quality
measures are not comprehensive enough to gauge the performance of significant weather
forecast which impacts the users most. The verification methodology and performance measures
need to be reviewed for the purpose of quality management.
This document identifies these shortfalls and proposes an enhanced TAF verification
system to cater for different user needs and requirements.
2.

DISCUSSION ON THE TAF FORECAST AND VERIFICATION CRITERIA IN ICAO
ANNEX 3

For TAFs, the criteria for the inclusion of change groups are given in ICAO Annex 3,
Appendix 5 (hereafter abbreviated “App. 5”). The criteria for the “operationally desirable accuracy
of forecasts” are given in Attachment B of ICAO Annex 3 (hereafter abbreviated “Att. B”). These
criteria are listed in Table 1 for comparison.
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Table 1: Criteria for TAF forecasts according to ICAO Annex 3 (ICAO, 2007)
Meteorological
Element
Wind direction
Wind speed
Wind gusts
Visibility
Weather
phenomena

Cloud amount

Cloud height

Criteria for Change groups
and Amendment
(Appendix 5)
≥ 60° for mean wind speed
≥ 20 km/h (10 kt)
≥ 20 km/h (10 kt)
≥ 20 km/h (10 kt) above mean
wind speed, being ≥ 30 km/h
(15 kt)
Threshold criteria: 150, 350,
600, 800, 1500, 3000, (5000) m
Freezing precipitation, freezing
fog, mod/heavy precipitation,
blowing/drifting snow/dust/sand,
duststorm, sandstorm,
thunderstorm, squall line, funnel
cloud, others
For cloud height below 450 m
(1500 ft) change from
NSC/FEW/SCT to BKN/OVC or
vice versa
Threshold criteria for
BKN/OVC/VV:
100, 200, 500, 1000, (1500) ft

Desirable accuracy of forecasts
(Attachment B)

Goal for Hit
Rate (Att. B)

± 20°

80% of cases

± 10 km/h (5 kt)
No criterion

80% of cases

± 200 m up to 800 m,
± 30% between 800 m and 10 km
Occurrence or non-occurrence of
precipitation

80% of cases

One category below 450 m (1500
ft), occurrence or non-occurrence
of BKN or OVC between 450 m
(1500 ft) and 3 000 m (10 000 ft)
± 30 m (100 ft) up to 300 m (1000
ft) ± 30% between 300 m (1000 ft)
and 3000 m (10000 ft)

70% of cases

80% of cases

70% of cases

From the quality management perspective, problems could arise when using different
criteria for the specification of a forecast on one hand and for quality measurement on the other
hand. Some observations and identified mismatches in Table 1 are given below:
•

The “desirable accuracy” criteria (Att. B) refer to a single forecast state. As a TAF,
by using change groups, may (and often does) contain multiple forecast states
valid for the same time period, there is an ambiguity in to which of these forecast
statements the criteria should be applied;

•

Wind direction: A change in wind direction should only result in a change group
when it is expected to change by 60° or more (App. 5), but the desirable accuracy
is ± 20° (Att. B);

•

Wind speed: A change in wind speed should only result in a change group when it
is expected to change by 20 km/h (10 kt) or more (App. 5), but the desirable
accuracy is ± 10 km/h (± 5 kt) (Att. B);

•

Visibility and ceiling height: Thresholds are applied to change groups (App. 5),
whereas (absolute or relative) changes in values are used for the quality check
(Att. B). As the thresholds are in many cases directly relevant to the flight
operations, it may be more useful and meaningful to verify categorical visibility
forecast;

•

Cloud amount: A ceiling between 450 m and 3000 m (1500 ft and 10000ft) is
scored although it is not a criterion for a change group. A change NSC↔FEW,
FEW↔SCT or BKN↔OVC for clouds below 450 m is scored although it is not a
criterion for a change group;

•

Weather phenomena: Light precipitation is not a criterion for a change group
(App. 5) but its correct forecast is scored (Att. B);
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•

When applying the criteria of Att. B, correct forecasts in insignificant conditions are
counted in the same way as correct forecasts in significant conditions. However,
as insignificant weather cases are a lot more than significant weather cases, the
target percentage of correct forecasts could have been met even by never
forecasting significant weather at most airports. The hit rate score (% of correct
forecasts) is simple to understand but is not a comprehensive quality measure to
reflect overall performance, especially at airports or in regions where significant
weather is rare and significant weather forecasts are infrequent;

•

It has to be understood that over-forecasting of significant weather conditions
should not be encouraged. Nevertheless, the criteria of App. 5 indicate that correct
forecasts of significant weather are important for flight operations. Therefore,
quality measures are preferably able to reflect hits and false alarms for significant
weather forecast of concern to the airport/region in a proper way.

The above discrepancies need to be addressed in the review of the TAF verification
system. Similar remarks could be coming up when comparing the same aspects for TREND
forecasts.
3.

AN ENHANCED TAF VERIFICATION SYSTEM

The merits of using the percentage of accurate forecast as the performance metrics in
the existing Annex 3 of ICAO are their being easy to understand and convenient for setting a
globally applicable level of desirable accuracy. However, they could be misleading in some ways
when being used for benchmarking and comparison among different places. These simple
measures could only serve as the baseline accuracy. The shortfalls mentioned in section 2 need
to be addressed by modifying the verification criteria to make it in line with the change group
criteria.
Besides, additional supplementary performance measures should be introduced in the
TAF verification system when there are user needs and requirements, taking into account the local
climatology, frequency of the events, and forecasting practice. The verification thresholds and
criteria together with the output performance measures have to be agreed locally with relevant
users. Examples on recommended practice should be made available to serve as a guideline.
The use of contingency table in forecast verification can delineate the performance in
forecasting significant weather and non-significant weather. It is a useful verification tool to
enhance the TAF verification system to verify forecasts of conditions that have operational
significance to the aircraft such as low visibility and cloud ceiling.
A proper verification system has to account for the properties of the forecast
investigated. In the case of TAFs, multiple states of possible meteorological conditions are given
by using different types of change groups. These conditions are valid for time intervals, the
shortest that can be applied being 1 hour. A TAF thus contains a range of forecast conditions for
each hour.
Experience with many existing verification systems has shown that point verification
(1 observation compared with 1 forecast) is difficult for TAFs, due to the need for handling
temporal variations and probabilities of conditions in the forecast using TEMPO and PROB
TEMPO, and due to problems that arise from ambiguous conditions during a BECMG period. To
ease these difficulties, one of the methods is to relax time and meteorological state constraints by
verifying two conditions for each hour of the TAF: The highest (or most favourable) observed value
is used to score the highest forecast value, and the lowest (or most adverse) observed value is
used to score the lowest forecast value (Table 2). All available representative observations within
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the respective hour are used. This will often include the observation before the onset of the hour.
Such an approach avoids the problems mentioned above.
Most flight operations are in fact dependent on the meteorological conditions being
above or below certain thresholds. Therefore, the elements visibility, clouds and weather
phenomena could be verified as categorical forecasts, the categories being delimited by criteria
like the TAF amendment criteria in App. 5.
The following example shows the principles of a TAF verification method following this
procedure.
Table 2: TAF Verification Example for Visibility
TAF VIS

OBS
(m)

4000

VIS \ TIME
5000 - 9999
3000 - <5000
1500 - <3000
0800 - <1500
0600 - <0800
0350 - <0600
0150 - <0350
0000 - <0150

TEMPO 0207/0209 0700 BCFG
06-07 07-08 08-09 09-10

8000

1800

6000

2000
06-07

0400
07-08

3000
08-09

9999
8000
09-10

The highest FCST / OBS category AND the lowest FCST / OBS category are verified for each
hour.
•

Wind speed can be verified either with respect to deviation criteria (for example if
the observed value lies within ± 20 km/h (10 kt) of any forecast) or thresholds if
locally agreed on according to App. 5. Wind direction should be verified by
checking if the observed wind direction lies within ± 60° from any forecast
direction, but only when the wind speed is ≥ 20 km/h (10 kt). The thresholds can
be replaced by any other values locally agreed on (App. 5).

•

Entries into contingency tables should be made for each pair of OBS / FCST
values. The size of the contingency tables is determined by the number of classes
resulting from the TAF amendment criteria. There are pairs of contingency tables
(one for highest and one for lowest values) for each weather element. From these,
a series of 2*2 contingency tables (Table 3) can be produced, each showing the
specific quality of forecasts in respect of single events and thresholds.

•

A simplified alternative is to verify the operational impact forecast only, i.e. to
compare the most adverse forecast conditions with the most adverse observed,
during the validity period of a change group.
Table 3: Schematic of a 2*2 Contingency Table
Forecast
Yes
No
Total

Yes
a
c
a+c

Observation
No
Total
b
a+b
d
c+d
b+d
n = a+b+c+d
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From these tables, many different verification scores, e.g. POD, FAR, CSI, etc. can be
derived (Jolliffe and Stephenson, 2003; Mahringer, 2008).
4.

CONCLUSIONS

The existing specification of verification criteria in ICAO Annex 3 needs to be revisited
and enhanced based on user needs and requirements. Most importantly, a “uniform” criteria set for
TAF production and TAF quality control will be required.
The discussion of the current system's shortfalls indicates that three general principles
should be observed as an operational TAF verification system is developed:
1.

The verification system should take a user perspective. For example: (1) If the
user requirement is for accuracy within a certain range then that accuracy standard
should be used for verification, not some service provider standard. Example (2)
When the user requires multiple states of the atmosphere within a single time
period the verification system should seek to verify the accuracy of forecasts'
ability to meet this requirement;

2.

The percentage of correct forecasts, the so-called “hit rate” measure, is heavily
influenced by climatology of the location for which the forecast is being made, and
in particular by the frequency of changes in atmospheric conditions that require
changes to parameters as specified by the ICAO Annex 3, Appendix 5. The
verification scheme should allow for normalization of scores that allows for direct
comparison of verification statistics for TAFs prepared at airports with different
climatologies;

3.

For verification purposes an accurate forecast of a parameter should be
considered to occur when as compared to the observed value it is sufficiently
accurate that an amendment would not required when the criteria of ICAO
Annex 3, Appendix 5 are applied.

In conclusion, an enhanced TAF verification system is proposed, based on these three
principles, that would cater for the expressed needs and requirements of the users and to produce
useful results for management, forecasters, forecast users and development. In addition to the
baseline accuracy, the use of contingency table as an enhancement to the TAF verification system
to verify forecasts of conditions that have operational significance to the aircraft, such as visibility
and cloud ceiling, should be promoted. The verification thresholds and criteria used in the
contingency table method together with the output performance measures should be agreed locally
with relevant users, taking into account the local climatology, frequency of the events, and
forecasting practice.
References
International Civil Aviation Organization. 2007. Meteorological Services for International Air
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BACKGROUND MATERIAL
INTRODUCTION
The forthcoming AMD 75 of ICAO Annex 3 foresees that the implementation of a
recognized Quality Management System will be a requirement at the level of Standard, i.e. the
highest level of stringency in ICAO terminology, by November 2010. This new Standard should not
come as a surprise as it has been present in Annex 3 as a Recommended Practice following a
decision by the conjoint ICAO COM/MET/OPS meeting in 2002, leaving ample time to prepare for
this important development. While the relevant paragraph 2.2.2 in Annex 3 will not yet mandate
certification according to the ISO 9001-2008 Standard for Quality Management Systems, this will
be a Recommended Practice and as such become the expected performance to be verified during
the Safety Oversight Audits of ICAO.
It should be considered that the implementation of a Quality Management System,
while necessarily requiring considerable effort and resources both in terms of staff time and
expenditure, is regarded as a fully recoverable cost and can be included in the charges levied from
aviation by Members. While in some cases, where the number of flight operations and operators is
very small in small and least developed countries, cost recovery may be difficult in practice, for a
large majority of Members this new requirement may provide a good reason to reconsider the
benefits of a properly negotiated and agreed cost recovery mechanism for services to aviation
based on accounting guidance to be found in ICAO and WMO Guidance and Manuals
(WMO-No. 904, ICAO Doc. 9161).
Implementation of a recognized Quality Management System should not be seen as a
bureaucratic extra burden on the operations of a meteorological service provider to civil aviation.
Aviation as a truly global industry with a complex supply chain from ground services, airports, air
navigation services to meteorological services is operating at a very high level of safety and
efficiency driven by very narrow economic margins, and thus expects verifiable quality and
accuracy from all suppliers. The very nature of a work-share industry requires that safety and
efficiency is traceable from the smallest supplier to the end user, i.e. the passenger.
1.
The challenges of implementing a recognized QMS are proportional to the size and
complexity of a meteorological service. The initial gap analysis if done properly will reveal any
weaknesses in the structure, documentation of processes and work flows and any areas of neglect,
such as calibration records, lack of user focus in the output produced and inefficiencies of the
organization.
2.
The principles of quality management, although first developed for the production
industry, are perfectly suited also for a service oriented entity such as an aviation met service, i.e.:
(a)

Customer Focus: The need to truly understand the operations of the customers,
ranging from airline operations, pilots, air traffic managers to airport operators, is
particularly high for meteorological service providers that are not embedded in an
aviation environment either by affiliation (ministry of transport, civil aviation authority,
ANSP) or location (offices at airports). The requirement to hold, document and
follow-up regular consultation with users as part of the continuous improvement cycle of
the QMS will focus the operations, and increase the efficiency of the system;

(b)

Leadership: Commitment by the entire management from the top down to providing
user-focused service of high quality must be reflected in documented procedures and
processes, but also in the vision and philosophy of the service;

(c)

Process approach and system approach to management: The need to provide a
reliable, repeatable and verifiable service of high quality in particular in a round-the-
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clock operational environment where higher management rarely is in contact with the
operational workforce enforces a well-designed, transparent and effective management
system;
(d)

Continual improvement can only be a realistic target if standardized verification and
evaluation methods are being applied in an objective and transparent manner, and the
results clearly communicated both to staff and users alike. Emphasis in the
communication will be different for these two groups, staff needing to understand the
sources of inaccuracies and errors, whereas the users require information on the
reliability of data and products to permit their use in decision support systems based on
meteorological information, which is by nature non-deterministic.

3.

Major cost drivers for QMS implementation

The experience of many NMHS’s in implementation of a QMS has shown large
differences in visible and hidden costs depending on the pre-existing organizational structures,
management system, staff qualifications and IT infrastructure:
(a)

The choice of a suitable consulting company with relevant experience in similar
organizations, preferably air navigation or meteorological services, is the most visible
and easily understood factor in cost control. The cost for such consultancy will
necessarily depend on the size, complexity and regional structure of a service, but as
this should reflect the volume of air traffic, cost should be proportional to revenue
(where Cost Recovery is applied and a basically appropriate structure of the service
has been established. Fundamental weaknesses of the service structure would become
visible in the cost estimates for the consultancy and their elimination should be seen as
a priority regardless of the QMS implementation!);

(b)

The need for reviewing, streamlining and documenting processes of the operational
service delivery. While the step will benefit most from the experiences of other
Members, most recently the Pilot Project in the Tanzania Meteorological Agency, Hong
Kong Observatory and others, which have documented the necessary steps, provided
forms and templates for documentation, the major effort is in changing the “culture”
from an ad-hoc decision making to a systematic approach to managing the processes.
Again, the benefits of a streamlined and well-documented process-oriented operation
will outweigh this effort many times, but initially significant human resources,
commitment and costs in terms of overtime, may be required;

(c)

The biggest initial costs in meteorological services that have been unable to modernize
and upgrade their observing and IT systems will be to put in place a reliable, wellcalibrated and functional infrastructure. This cost will entirely depend on the gaps
identified, but should not be regarded as a cost of the QMS, but as investment in future
competitiveness of the service. Again, cost recovery could be a major factor in
accelerating this upgrading and updating process, but as the benefits will be for the
entire user base, the Member States will be requested to carry a fair portion of this cost,
albeit by arrangement with funding and sponsoring organizations and partners;

(d)

Modernization, streamlining and upgrading of services may entail a significant requalification need of existing staff. In particular, the emerging requirements for
qualifications and competencies of aeronautical meteorologists and observers or
technicians may appear as a result of a QMS gap analysis, but should not be
considered as a QMS cost, but again as a necessary investment in the continued role
of provision of services to aviation.
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4.

Regional Implementation Status and plans

Regular surveys on the status of implementation of a recognized QMS by the
Secretariat have been unable to provide a comprehensive analysis of the situation of Members in
the different Regions due to a low rate of return of the questionnaires sent out.
Recognizing this problem, regional association meetings have been asked to form
sub-groups on aeronautical meteorology or at least focal points for this domain, as part of their WG
on service delivery and disaster risk reduction.
As can be seen from the report of RA II (BM. 4.2(2)), only a minority of countries have
either implemented a recognized QMS to date or taken concrete steps and provided budgetary
allocations for such implementation. As of the end of 2009, the following regional training
workshops aimed at middle and senior NMHS management or designated Quality Managers have
been undertaken by WMO in conjunction with ICAO and/or the support of WMO Members:
RA I (French-speaking)
ICAO/WMO Workshop on QMS held in Casablanca, Morocco in July 2009
RA I (English-speaking)
ICAO/WMO Workshop held in Nairobi, Kenya in December 2009
RAs II/VI
Roshydromet Workshop on
December 2009 (in Russian)

QMS

held

in

Moscow,

Russian

Federation

in

RAs III/IV
A QMS/Cost Recovery workshop was held in 2006 in the Dominican Republic with
ICAO
RA IV
ICAO/WMO Workshop held in Jamaica in November 2009
RA V
One seminar/workshop held by Météo-France in New Caledonia in June 2009
One initial workshop held as part of a QMS project by FMI in Samoa in
September 2009
For most of these events, a set of questions was sent to participants before the
workshops to gauge the state of implementation readiness. Where these were returned, they
indicate that while the awareness and commitment to implementation has increased since the last
WMO survey in 2007, only a minority of Members have been able to set aside sufficient resources
both in terms of staff and budgetary allocations to ensure successful implementation by the
applicability data of AMD 75 in November 2010.

__________
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1.

The challenge

1.1
WMO Members were required to immediately take action based on the requirement
expressed by ICAO to employ a Quality Management System (QMS) in conformity with the
ISO 9000 series of quality assurance standards and certified by an approved organization. The
upgrade of the existing recommendation is planned to enter into force in November 2010.
2.

A Quality Management System

2.1
A Quality Management System is a system that directs and controls an organization
with regard to quality. Quality Management techniques provide a structured process for ensuring
that organizational processes and procedures achieve their intended objectives, and where they
fall short, to improve them. A properly implemented QMS will ensure that an aviation
meteorological service is producing products that customers require consistently and efficiently,
and that customer requirements are satisfied.
3.

A Pilot Project for the Implementation of QMS in the United Republic of Tanzania

3.1
To assist Members with the implementation of QMS, the WMO supported a QMS pilot
project in the United Republic of Tanzania for the provision of meteorological services to civil air
navigation using the consultancy services of MSN Canada, a company with relevant experience. It
is envisaged that the experience WMO has gained through this project will simplify the process,
shorten the time and reduce the costs for its implementation in other Member countries. The
Project started in November 2008 and was expected to last for one year. Given below are the
steps, milestones and examples of templates developed with the help of the consultant.
Implementation Plan
1.
Get firm commitment of management, especially the CEO and identify which section(s) of
the NMHS are seeking certification.
2.
Budget. Identify the resources required and those human resources available to realize the
implementation.
3.
Write a comprehensive plan (including timelines and milestones) for the development and
implementation of the system.
4.
Appoint an enthusiastic, motivated Quality Manager at a senior level within the
organization and provide introductory training for all staff of the sections involved in the QMS.
5.
Review the organization’s current performance against the eight principles of quality
management, identify shortcomings and develop the QMS by identifying and describing the
processes that will ensure its proper functioning - this is termed a "gap analysis".
6.
Implement the QMS and manage process performance by developing strategies to close
and eliminate any gaps in performance. (Establish documents and work instructions that need to
be included in the QMS including procedures for document control.)
7.
Continually review by performing gap analysis or audits and where appropriate improve
the processes, ideally every 6 months.
8.
Prepare a quality manual (if possible electronically) as the core of QMS documentation
that describes the procedures, the interaction between processes and defines the scope of the
QMS. Use test drivers for each process.
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9.
Develop and implement a control system for the QMS documentation and maintain a
comprehensive quality records system (electronically where possible).
10.
Assess the organization’s readiness to adopt the ISO 9000 series of Quality Management
Standard through a mock audit and if ready, seek certification. If not, refine processes and close
any gaps.
4.

Highlights

4.1

The right team and training – step 4

4.1.1

In selecting the Quality Manager and the core team, Members should look for:
- An “owner” of the Management System who has an understanding and most
importantly, a desire to be involved in delivering the QMS;
- Project management skills;
- Sufficient authority for effective follow-up throughout the organization;
- Competent word processing and spreadsheet skills;
- Competent intranet skills (if using a web-based documentation system);
- Ability to set aside 4-hour blocks weekly to work on the project;
- Initiative;
- Technical writing ability;
- Facilitation skills to gather information from individuals and groups of people.

4.1.2
Once recruited, comprehensive training to "demystify" the ISO 9001:2008 Quality
Management Standard and assist in the overall acceptance and adoption is essential. The eight
principles of Quality Management and their practical application in the workplace should be
covered here, i.e.:
-

Leadership;
Process approach;
Involvement of people;
System approach to management;
Customer focus;
Factual approach to decision-making;
Continual improvement;
Mutually beneficial supplier relationship.

4.1.3
A qualified trainer with a strong and demonstrated background in QMS should be
employed through a 3 to 5 days training workshop. A follow-up to the workshop to complete a gap
analysis against the eight principles of QMS and develop strategies is recommended.
4.1.4
Internal auditor training is also required at the final stages with a mock audit, hands-on
training exercise to assess the organization’s readiness to adopt the Standards. The selection of
the audit team should be completed carefully with no one auditing their own work. The following
attributes should be looked for in employees:
-

Ethical yet Open-Minded;
Diplomatic;
Perceptive and Versatile;
Tenacious;
Observant and Decisive;
Self-reliant.
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4.1.5
Audit results are used as feedback to refine the processes and feedback can be sought
through short questionnaires to users. Audits may result in a list of new open issues with deadline
dates and responsible officers.
4.2

Documentation – steps 6 and 7

4.2.1

Example flow charts to be developed should include:
-

4.2.2

METAR and SPECI observations;
TAFs;
Calibration of instruments;
Purchasing;
Corrective and preventive action;
Non conforming weather data processes;
Internal audit processes;
Control of measuring equipment processes;
Airport forecasting and briefing processes;
Central forecasting office;
Human resource (professional competence);
Document and record control process;
Management Responsibility Process;
Customer Process;
Data and Archiving Process;
Communication.

Example templates to be developed should include:
-

Master list of calibrated instruments;
Management review meeting agenda and report;
Evaluation of the effectiveness of the Quality Management System;
Master list of records and standards;
Operational logs.

4.3

Develop a Quality Manual – step 8

4.3.1

A Quality Manual should typically include:

4.3.1.1

Title and scope

For example, ‘This Quality Management System meets the requirements of the International
Standard ISO 9001: 2008 and ICAO documents, and applies to the following activities: “Provision
of aviation weather services for international air navigation.”
4.3.1.2

Table of contents, review, approval signatures and revision status - Quality Policy
(commitment)

These are the intentions and directions related to quality by top management and are usually
consistent with the overall policy of the organization. This policy provides a framework for setting
quality objectives, e.g.:
“TMA is dedicated to providing timely quality professional meteorological services to
enable its customer’s to deliver their services in a safe, efficient and regular manner.”
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4.3.1.3

The quality objectives

These are established at relevant functions and are consistent with the quality policy. Objectives
must be SMART (Specific, Measurable, Achievable, Relevant, Time bound) and challenging, e.g.:
“Over 95% of meteorological reports shall be filed for transmission within 5 minutes”
4.3.2

Useful techniques for preparing documentation:
Simple and easily comprehended;
Short sentences preferred;
Unambiguous;
Responsibility well defined;
Clear work flow.

-

4.3.3
As an example, TMA formulated the following three ambitious quality objectives to be
measured every quarter.
1.
2.
3.
4.4

Number of observations at aerodrome completed to schedule ≥ 98.0%;
A rating of satisfaction greater than 80% by the users of the services
provided; and
Over 95% of flight documentation to be available to the Airline Operators
3 hours before the scheduled time of departure.

Document Control

4.4.1
Documents (e.g. quality manual, procedures, work instructions, job description, forms)
required by QMS shall be controlled. This means observing the following points:
4.5

Approve documents prior to issue;
Review as necessary & re-approve;
Current revision status identified;
Documents readily available at points of use;
Legible with proper identification;
External documents (e.g. ICAO Annex 3, ANP, national AIP) identified and
distribution controlled;
Prevent unintended use of obsolete documents.

Benefits

4.5.1
Successful implementation of ISO 9001:2008 guarantees the following when
successfully implemented:
5.

Ensures that there is a requirement and a customer for every process;
Ensures that services rendered satisfy customer requirements consistently;
Minimizes waste and map activities within the requirements.

Budget considerations

5.1
Costs for the implementation and maintenance of a Quality Management System are
fully cost recoverable. Resource mobilization from donor agencies or development partners for
regional implementation is another option for securing funding.
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5.2

Expenses to be incurred will include:
-

Consultancy (likely to be largest cost component);
Training;
Ongoing maintenance and improvement prior to audit and certification;
Certification;
Travel and subsistence.

5.3
Expected fees for applying the QMS experience gained in the United Republic of
Tanzania to other countries is approximately US $40,000 per country, excluding registration
(equivalent to € 24,225). These costs compare well with fees incurred by Latvia, Hungary and
Denmark in their implementing a QMS. Costs can be lowered further by countries grouped to
provide joint training.
6.

Certification

6.1
Certech Registration Inc, Canada won the tender to provide ISO 9001: 2008
Registration/Certification for TMA at a cost of about US $15,000 (approx € 10,000 excluding
expenses. This includes three years maintenance audits.
7.

Cost Recovery

7.1
In the United Republic of Tanzania, the international air navigation services for en-route
and airport services are provided by two distinct institutions, the Tanzania Civil Aviation Authority
(TCAA) and the Tanzania Airports Authority (TAA). TMA intends to include charges for the
implementation of QMS in the next review process of their cost recovery with the other
counterparts, TCAA and TAA.
8.

Changes brought about by Amd. 75 to Chapter 2 of ICAO Annex 3, applicability
date November 2010.

8.1
The Air Navigation Council of ICAO has passed AMD 75 to the Annex 3 with a
proposed Standard (2.2.2) requiring that aeronautical meteorological service providers shall
implement a recognized Quality Management System, and a Recommended Practice (2.2.3) that
the QMS should be in conformity with the ISO 9000 series of quality assurance standards and to
be certified by an approved organization.

Note:
Informal communication from ICAO suggests that following discussions on the realistic
achievability of the QMS implementation in many contracting States by the entry in force of
AMD 75 to Annex 3 in November 2010, the applicability date may be postponed until the end
of 2012.

__________
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BACKGROUND MATERIAL
1.

INTRODUCTION

The purpose of this document is to provide a summary of the envisaged impacts that
Regional ATM systems could have on the Aeronautical Met Service Providers in developing and
less developed countries. While the full extent of such impact is still unknown, it is essential to
identify possible areas and risks associated with the implementation of such systems in different
regions. While the impact will not be limited, it is envisaged that the main areas will be as follows:
(a)

Pressure on infrastructure and technology upgrades to remain compatible;

(b)

Financial sustainability of service provision;

(c)

Issues of governance;

(d)

Human resources, skills and required staff competencies; and,

(e)

Defining requirements for a 4-Dimensional Weather Cube for less developed regions.

2.

DISCUSSION

2.1
The operational concept developed by the ICAO Air Navigation Commission in
Doc. 9854, “Global Air Traffic Management Operational concept” provides guidance for the
implementation of CNS/ATM technology and describes how the emerging and future global ATM
system should operate. The plan is intended to assist the aviation community in transitioning from
a traditional air traffic control environment to an integrated and collaborative air traffic management
system. The planning horizon is up to and beyond 2025. Recognizing the fundamental role of
weather parameters and phenomena on the capacity of air space, aerodromes and the ATM
system, these new ATM concepts call for the integration of weather information as an enabling
factor. The objective of ATM/Weather Integration is a seamless and transparent system that
accounts for weather effects in all of the ATM algorithms.
2.2
The implementation of both the NextGen Project by the US Federal Aviation
Administration and the SESAR framework by the European Union in cooperation with
EUROCONTROL provides an outlook of the impact that these systems may have on other
Regions. These developments warrant careful consideration by WMO Members and the
development of a plan of action by Met Services to ensure that the problems experienced in
Europe and the US are analyzed to facilitate future similar activities in other regions. While
situations and conditions remain unique to individual states and regions, there are commonalities in
areas such as infrastructure and technology requirements, resources needed, and the ability of
states to cope with such rapid change. The risk of widening the gap again between the first world
countries and developing countries cannot be ignored in this respect. Hence, the implementation of
such systems has as much impact on the region concerned as it has on neighbouring states. The
impact, however, may differ significantly between states within the same Region depending on their
level of development, financial and human resources.
3.

REVIEW OF IMPACT OF SES ON EUROPEAN COUNTRIES

3.1

Single European Sky Regulation

ICAO requires in AMD 75 to it Annex 3 that the meteorological authorities providing or
arranging for provision of services to international air navigation be ISO 9001:2008 certified. In
addition to this requirement, the providers of meteorological services to air navigation in the
European Union had to be certified by that State’s National Supervisory Authority as being
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compliant with the SES regulations. This also calls for separation of the Met Authority from the Met
Service provider.
3.2

Designation of Met service providers

The SES regulation requires the designation of the Met Service provider to supply all or
part of Met data on an exclusive basis in all or part of the designated airspace by EU States.
It is to be expected that any other emerging or future regionalized ATM system will
formulate similar demands on the Met services providers requiring the provision of integrated,
seamless, harmonized weather data, permitting the integration of weather information and forecast
parameters into relevant decision support tools, integrated and implemented into tactical trajectory
management, a recommendation of the ATM Weather Integration Plan
While these operational concepts are to a high degree visionary and challenging, many
of the current practices and processes within the national Met Services in developing countries and
LDCs remain static. A vast majority of the weather support system to ATM is currently not
automated but requires significant manual input and handling, e.g. the aerodrome weather display
system in the air traffic control room requiring interpretation by either the ATC or the user. Such
interpretation is necessarily subjective, based on the experience of the user. In fact, some States
have no weather displays systems for use by ATC and ATM staff at all.
4.

NEW REQUIREMENTS

The new requirements recognize that technology is dynamic and changes all the time.
The provision of meteorological information will be integrated within the ATM system. The future
ATM requires timely, relevant, accurate, accredited and quality assured information to make
informed decisions. This will require upgrades on communication links for the data supply to ATM.
4.1

Infrastructure and technological impacts

Technological advancement, high-speed, broadband systems would be required to
supply this weather data for decision support. Secondly, the high cost of maintaining such systems
will not be sustainable for AMSPs as there is no capacity within the State. Although the AMSPs in
many States fall under the same Ministry as civil aviation, they are generally severely underfunded, irrespective of whether they are reliant on the State or/and cost recovery for their budget.
Thus the additional costs of transitioning to AIM and then maintaining an infrastructure for provision
of grid data to support new ATM would prove to be unsustainable.
4.2

Financial sustainability

Some of the AMSPs have not yet implemented cost recovery, either due to a lack of
enabling legislative acts issues of inter-agency accounting between ATC and MET, or for some
small or least developed countries, as they only enjoy low volumes of air traffic, cost recovery is
not a viable means of generating sufficient revenue as the individual user charge would be
extremely high. Where cost recovery exists, it may even be eroded by the introduction of private
Met service providers.
4.3

Issues of governance

Some of the States that are lagging behind in development of services to aviation, with
some experiencing political instability, might find that the required changes associated with the
future ATM are beyond the reach of their Met service provision. As a consequence, the gap
between them and the developed countries will widen further.
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4.4

Human resources

The traditional way of provision and the distribution of operational meteorology
(OPMET) data will need redefining to better fit into the concept of harmonization among
aeronautical services and transitioning from Aeronautical Information Services (AIS) to
Aeronautical Information Management (AIM), as well as the emerging new ATM systems. The
CAeM has already established a dedicated Expert Team that is developing a New Terminal
Forecast, a new concept for providing service in the terminal area, and will be expected to include
guidance on the use of this new type of information for users in all regions.
The skills and competencies required from personnel providing such services are in the
process of being reviewed. Relevant WMO expert and task teams are already working on the
definition of competencies required for the personnel providing services to aviation. The new
competency requirements will require all AMSPs to review their requirements in terms of staffing at
different levels of skill, what retraining needs are anticipated and how do they intend to optimize
their workforce and capacitate them for new and emerging professional challenges.
4.5

Defining the 4-Dimensional Weather Cube

The concept of 4D in support of Future ATM will need to be fully analyzed by AMSP.
The 4D weather cube concept, now proposed by regional ATM projects to ICAO/WMO as a future
way of providing net-centric information to the wider stakeholder community, needs to be assessed
for collateral impacts on the service providers. The MET and ATM will have to continue to share
views and work together towards meeting requirements. A single authoritative source will also form
a substantial debate as the integrity and continuity of data through the system need to be assured.

__________
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BACKGROUND MATERIAL
1.

INTRODUCTION

Following the decisions made by EC-LX to initiate activities in support of Space
Weather coordination, on extrabudgetary resources, the WMO Secretariat had preliminary
discussions with the International Space Environment Service (ISES), the Office of Outer Space
Affairs (OOSA) and its Committee on Peaceful Uses of Outer Space (COPUOS), the European
Space Agency (ESA), and the United States of America, in order to explore collaboration
opportunities.
2.

HISTORY OF WMO INVOLVEMENT WITH SPACE WEATHER

Draft Terms of Reference for an inter-programme coordination team were prepared in
consultation with the president of CAeM, approved by CBS-XIV in March 2009 and subsequently
endorsed by the Executive Council at its sixty-first session. The Terms of Reference are provided
in the Annex to CAeM-XIV/Doc. 8(8). It is understood that the ICTSW would have two co-chairs to
be designated by CBS and CAeM respectively.
It is recalled that, since Space Weather is for WMO an additional activity that was not
foreseen by the WMO Congress and does not equally involve NMHSs, the sixtieth session of the
Executive Council had requested that Space Weather activities be conducted by WMO solely with
extrabudgetary resources and urged interested WMO Members to share resources for this activity.
The PR of the United States has declared his intention to second personal for this purpose and
exploratory discussions have been initiated with NOAA on this subject. More recently, the PR of
China has offered to second one expert from its Space Weather Prediction Centre to Geneva
in 2010.
On 7 October 2009, the Secretary-General of WMO sent a circular letter to all WMO
Members informing them on the Council decision and enquiring whether the Member would be
interested in participating in and contributing to Space Weather activities, inviting them to
designate a point of contact for Space Weather, and if relevant to nominate an expert to participate
in the ICTSW. Since in many countries the NMHS is not involved in Space Weather, the letter also
suggested that the PR liaises with the entity in charge of Space Weather in his country, when
available. In parallel, a letter was also sent on 29 September by WMO to the following
international organizations inviting them to collaborate with the ICTSW: ICAO, IMO, COPUOS,
ISES, and IUT. At the date of writing of this report, replies had been received from five Members
and four agencies. In addition, China has officially informed WMO that it would second a Space
Weather expert for an initial period of one year.
A meeting was held on 27 November 2009 with the International Space Environment
Service (ISES) and its focal points in the United States, the Russian Federation, and the European
Space Agency (ESA) in order to discuss the way forward for WMO ISES collaboration on Space
Weather.
It may be noted that the IAVWOPSG is coordinating the drafting of a training Manual on
Space Weather authored by the US NOAA/NCEP Space Weather Prediction Centre. The group is
also involved in the definition of operational product requirements for Space Weather, which is an
area where the WMO and the IAVWOPSG could coordinate their efforts.
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3.

DEVELOPMENT OF THE WMO SAND AND DUST STORM WARNING ADVISORY
AND ASSESSMENT SYSTEM (SDS-WAS)

3.1

Background

During sand and desert storms generated over desert sources, substantial amounts of
aerosols are mobilized and transported over long distances. Suspended sand and dust aerosol
represents a serious natural hazard for countries neighbouring deserts. There are numerous
impacts on agriculture, health, environment and transport in these regions.
SDS-WAS is a WMO project established in 2007 in response to the desire of more than
40 WMO members to improve capabilities for more reliable sand and dust storm forecasts. The
project has strong crosscutting features: it provides real-time SDS products; it also integrates
research communities (modeling, observation groups) and communities of practice
(e.g. agricultural users).
3.2

Dust forecasting capabilities

During the last decade, a dozen numerical modeling systems for sand and dust
forecasting have been developed. The dust component in such systems is driven by and
embedded in weather prediction models. The sand and dust atmospheric cycle is simulated using
advanced numerical and parameterization methods. Research forecasting products from such
models may substantially contribute to risk reduction in many areas of societal benefit, including
agriculture, aviation, health, weather and climate.

Existing forecasting research centres providing routine dust forecasts.
Two SDS-WAS regional nodes with coordinating centres in China and Spain are indicated

4.

OBJECTIVES OF THE WMO SDS-WAS PROJECT

(a)

To coordinate a global network of SDS-WAS forecasting centers delivering products
useful to users for reducing the negative impacts of sand and dust storms;

(b)

To promote research and applications in the SDS field.

5.

DUST AND AVIATION

In countries close to desert dust sources, dust forms a hazard to aviation operations.
Dust suspended in the air frequently forms a front reducing the visibility typically up to Flight Level
100 or even Fl 140. Occurrence of this phenomenon near an aerodrome can significantly affect
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landing and take-off. Furthermore, high concentrations of dust may cause damage to the aircraft
engines. The aviation community is recognized by the SDS-WAS project as one of the key
potential users of the observed and predicted dust aerosol products. Sand and dust storm warning
advisories and assessments in SDS-WAS are expected to facilitate the issuance of warnings and
SIGMET for Sand-and Dust Storms required by Annex 3 SARPS by aerodrome met offices and
MWOs.

Riyadh's King Khaled International Airport was closed for several hours
in the middle of the day on 11 March 2009 after a dense dust storm enveloped the capital.
_________________

Further information can be obtained form the website of the project:
SDS-WAS Project, World Meteorological Organization http://www.wmo.int/sdswas/
or by contacting the WMO Secretariat staff:
Leonard A. Barrie lbarrie@wmo.int
Slobodan Nickovic snickovic@wmo.int
Herbert Puempel hpuempel@wmo.int
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BACKGROUND INFORMATION
WMO Strategic Plan
1.
WMO has formally adopted, with Resolution 31 (Cg-XIV), the Results-based
Management approach that had been under development for several years before. The Resultsbased Management concept is a key instrument for ensuring effective management oversight,
based on the performance measurement and reporting system. It consists of four major building
blocks, namely, the WMO Strategic Plan (SP), the WMO Operating Plan, the Results-based
Budget and a WMO Monitoring and Evaluation System. The WMO Strategic Plan, which is
available at http://www.wmo.int/pages/about/spla_en.html, addresses the activities and operation
of the whole of WMO, its Members and their NMHSs, as well as the Secretariat. The Strategic Plan
supersedes and replaces, since 2008, the previous approach through Long-term Plans.
2.
The WMO Strategic Plan for the period 2008-2011 outlines the strategic initiatives that
WMO Members are using to deliver more accurate, timely, useful and cost-effective weather,
climate, water and environmental (including ocean and air quality) information and services to meet
national and global needs. It focuses on strategic initiatives that increase utility, effectiveness and
efficiency in the production and delivery of weather, climate, hydrological and environmental
services. Successful use of the Plan will contribute to the following desired societal outcomes:

3.

•

Increased protection of life, livelihood and property;

•

Improved health and well-being of citizens;

•

Greater safety on land, at sea and in the air;

•

Sustained economic growth in both developed and developing countries; and,

•

Protection of other natural resources and improved environmental quality.

The desired social outcomes are addressed by the following three:
Top Level objectives:
I.

Produce more accurate, timely and reliable forecasts and warnings of weather,
climate, water, and related environmental elements;

II.

Improve the delivery of weather, climate, water, and related information and
services to the public, governments and other users; and,

III. Provide scientific and technical expertise and advice in support of policy and
decision-making and implementation of the agreed international development
goals and multilateral agreements.
4.
These long-term objectives are achieved through a series of initiatives, which
emphasize five:
Strategic Thrusts:
•

Science and technology development and implementation to monitor and observe
the environment, to forecast and warn of significant weather, water and climate
conditions, and to understand the Earth system;
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•

Service delivery to ensure that society can realize the full benefit of the weather,
water and climate information and services that WMO Members produce;

•

Capacity-building to sustain and improve the ability of all Members, with a
particular focus on developing and least developed countries, to provide essential
environmental services to their societies;

•

Partnership to work with international agencies, other organizations, academia, the
media and the private sector to improve the range and quality of critical
environmental information and services; and

•

Efficient management and good governance to ensure environmental information
and services are affordable.

5.
Taken together, the top level objectives and strategic thrusts are structured into results
or outcomes, which are referred to as the current Expected Results that WMO expects to achieve
during 2008-2011. These eleven Expected Results related to five strategic thrusts are shown in the
table below:
Strategic thrusts
Science and technology
development and
Implementation

1.

Expected Results
Enhanced capabilities of Members to produce better
weather forecasts and warnings

2.

Enhanced capabilities of Members to provide better
climate predictions and assessments

3.

Enhanced capabilities of Members to provide better
hydrological forecasts and assessments

4.

Integration of WMO observing systems

5.

Development and implementation of the new WMO
Information System

6.

Enhanced capabilities of Members in multi-hazard
early warning and disaster prevention and
preparedness

7.

Enhanced capabilities of Members to provide and use
weather, climate, water and environmental applications
and services

Partnership

8.

Broader use of weather, climate and water outputs for
decision-making and implementation by Members and
partner organizations

Capacity-building

9.

Enhanced capabilities of NMHSs in developing
countries, particularly least developed countries, to
fulfill their mandates

Efficient
management and
good governance

10.

Effective and efficient functioning of constituent bodies

11.

Effective and efficient management performance and
oversight of the Organization

Service delivery
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6.
The WMO Executive Council, at its sixtieth session (Geneva, June 2008) endorsed the
schedule for delivering the draft WMO Strategic Plan 2012-2015 by the end of 2008; the draft
WMO Operating Plan by the end of 2009; and the proposal for the Results-based Budget 20122015 by the end of 2010. It requested the technical commissions and regional associations to
ensure that their future operating plans (goals, deliverables, performance indicators and
implementation timelines) would be fully harmonized with the next WMO Strategic Plan, in
particular as regards relevant Strategic Thrusts and Expected Results. At the same time, they
should be actively involved in the strategic planning cycle lead by the WG on Strategic and
Operational Planning. Additionally, the Council emphasized the importance of focusing on
outcomes in monitoring and evaluation (M&E) process. It stressed the need to refine the
Deliverables and associated performance indicators to ensure that the M&E System would be
based on appropriate and measurable performance metrics. It also agreed to:
(a)

Reflect more appropriately the current plans developed by the constituent bodies in the
Deliverables that the corresponding Departments had formulated in the SOP
(2008-2011); and by refining the deliverables, performance targets and timeliness to
better distinguish the roles of the Members from those of the Secretariat;

(b)

Request the constituent bodies to review and, as appropriate, improve the formulation
of the Deliverables and the measurability of the performance indicators in the SOP
(2008-2011) because well formulated deliverables are critical for achieving measurable
and recognizably important outcomes.

7.
The WMO Executive Council, at its sixty-first session (Geneva, June 2009), addressed
the WMO Strategic Plan (SP) for the period 2012-2015 and agreed on the following:
(a)

To base the strategic direction of the Organization on a set of Global Societal Needs
(GSN), as given in Table 1 below:
•

Improved protection of life, and property (related to impacts of hazardous
weather, climate, water and other environmental events and increased safety of
transport on land, at sea and in the air)

•

Poverty alleviation, sustained livelihoods and economic growth (in connection with
the Millennium Development Goals) including improved health and social wellbeing of citizens (related to weather, climate, water and environmental events and
influence)

•

Sustainable use of natural resources and improved environmental quality
Table 1: Global Societal Needs

(b)

That the framework of the next SP should consist of the five Strategic Thrusts (ST) and
a streamlined set of eight Organization-wide Expected Results (ER) as given in Table 2
below:
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STRATEGIC
THRUSTS

I. Improving Service
Quality and Service
Delivery

ORGANIZATION-WIDE EXPECTED RESULTS
1. Enhanced capabilities of Members to deliver and improve
access to high quality weather, climate and water and related
environmental predictions, information and services in
response to users’ needs and to enable their use in decisionmaking by all relevant societal sectors
2. Enhanced capabilities of Members to reduce risks and
potential impacts of hazards caused by weather, climate and
water and related environmental elements
3. Enhanced capabilities of NMHSs to produce better weather,
climate, and water and related environmental information,
predictions and warnings to support in particular climate
impact and adaptation strategies

II. Advancing
Scientific Research
and Application as
well as Development
and Implementation
of Technology

4. Enhanced capabilities of Members to access, develop,
implement and use integrated and inter-operable Earth- and
space-based systems for weather, climate and hydrological
observations, based on world standards set by WMO, as well
as related environmental observations
5. Enhanced capabilities of Members to contribute to and draw
benefits from the global research capacity for weather, climate,
water and environment science and technology development

III. Strengthening
Capacity Building

6. Enhanced capabilities of NMHSs, in particular in developing
and least developed countries, to fulfill their mandates

IV. Building and
Enhancing
Partnerships and
Cooperation

7. New and strengthened partnerships and cooperation activities
to improve NMHSs’ performance in delivering services and to
increase the value of the contributions of WMO within the UN
System, relevant international conventions and national
strategies

V. Strengthening
Good Governance

8. An effective and efficient Organization

Table 2: Strategic Thrusts and Organization-wide Expected Results

(c)

To involve regional associations and technical commissions in the development of
Expected Results and Key Performance Indicators, Key Outcomes and a manageable
number of related performance measurement parameters and to ensure that those are
based on Members’ needs and adequately reflect the programme areas of the
Organization. Such involvement would also facilitate the establishment of baselines
and realistic target setting.

__________

CAeM-XIV/BM. 11, APPENDIX A

STATUS OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS ADOPTED BY THE COMMISSION PRIOR TO ITS
FOURTEENTH SESSION AND SUGGESTED ACTIONS
1.

Resolutions of CAeM

Resolution No.

1 (CAeM-XII)
1 (CAeM-XIII)
2 (CAeM-XIII)
3 (CAeM-XIII)
4 (CAeM-XIII)
5 (CAeM-XIII)

2.

Title of the Resolution
Review of previous Resolutions and Recommendations of
the Commission for Aeronautical Meteorology
Disaster Prevention and Mitigation (DPM) Focal Point
The Management Group of the Commission for
Aeronautical Meteorology (“CAeM Management Group”)
Expert Teams, Network and Rapporteurs of the
Commission for Aeronautical Meteorology
Review of previous Resolutions and Recommendations of
the Commission for Aeronautical Meteorology
Participation of Women in the Work of the Commission

Suggested action
Not to be
To be
To be
kept in
kept in
replaced
force
force
X

Comments and action proposed

To be replaced by a new one (CAeM-XIV/Doc. 11)
X

X

To be replaced by a new one (CAeM-XIV/Doc. 10)

X

To be replaced by a new one (CAeM-XIV/Doc. 10)

X

To be replaced by a new one (CAeM-XIV/Doc. 11)

X

Recommendations of CAeM

Recommendation
No.

1 (CAeM-XIII)

Title of the Recommendation

Suggested action
Not to be
To be
To be
kept in
kept in
replaced
force
force

Review of the Resolutions of the Executive Council based
on previous Recommendations of the Commission for
Aeronautical Meteorology

X

____________

Comments and action proposed

To be replaced by a new one (CAeM-XIV/Doc. 11)

CAeM-XIV/BM. 11, APPENDIX B

STATUS OF PREVIOUS RESOLUTIONS OF THE EXECUTIVE COUNCIL CONCERNING THE COMMISSION AND SUGGESTED
ACTIONS

Resolution No.

8 (EC-LIX)
16 (EC-LIX)
7 (EC-LX)

8 (EC-LX)
9 (EC-LXI)

Title of the Resolution
Report of the thirteenth session of the Commission for
Aeronautical Meteorology
Observations from ships and aircraft operations in the
Antarctic
Amendments to the WMO Technical Regulations (WMONo. 49), Volume II – Meteorological Service for
International Air Navigation
Establishment of a WMO standard/regulation on
meteorological service for international air navigation for
inclusion in the WMO Quality Management Framework
Qualification
and
competency
requirements
for
aeronautical meteorological personnel

Suggested action
Not to be
To be
To be
kept in
kept in
replaced
force
force

Comments and action proposed

X
X
X

Amendments already incorporated into the WMO Technical
Regulations (WMO-No. 49), Volume II – Meteorological
Service for International Air Navigation

X
X

__________

To be replaced by a new one (CAeM-XIV/Doc. 5(2))

