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PREFACE
Aeronautical meteorological service provision is one of the key priorities of WMO. The
Commission for Aeronautical Meteorology (CAeM) is currently one of the eight technical
commissions of WMO and it is the driving force behind the Aeronautical Meteorology
Programme (AeMP) of the organization. The Commission meets in session once every four
years and provides strategic guidance and coordination to WMO Members through the
activities of a series of expert teams and other groups.
To guide the CAeM objectives in support of the AeMP, a comprehensive, consolidated global
view on the existing institutional arrangements for the provision of meteorological service to
international air navigation took place in 2016/17 via an online global survey. The results of
the survey are presented in this report.
The findings and conclusions of this report are intended to inform WMO constituent bodies
such as the Executive Council, Regional Associations, the CAeM and other concerned technical
commissions, as well as other interested parties such as ICAO, through a blend of working
documentation, online resources and other reference materials.
The insight gained via this survey will, in particular, serve to inform the decisions of the CAeM,
which has been tasked by the World Meteorological Congress and the Executive Council to
develop a long-term plan for the AeMP.
The outcomes of this survey will also facilitate the review and improvement of guidance
material on aeronautical meteorological service provision in order to help Members improve
their level of compliance with the WMO technical regulations as well as the relevant provisions
of the International Civil Aviation Organization. The information gathered on the technical
capacity of WMO Members serving as aeronautical meteorological service providers will enable
CAeM to better determine the need for and areas of technical assistance in the future.
I wish to express my sincere appreciation to the experts of the 172 WMO Members that
provided input to this global survey. Without your support and valuable contribution the
production of this report would not have been possible.
I wish to acknowledge the CAeM Expert Team on Communication, Coordination and
Partnership (ET-CCP), in particular the co-chairs of ET-CCP Ms Marina Petrova, Russian
Federation and Ms Gaborekwe Khambule, South Africa for their invaluable contribution in
reaching out to Members through a network of focal points, resulting in the excellent response
rate (more than 90% of Members).
I also wish to acknowledge the CAeM Expert Team on Governance (ET-GOV), in particular the
co-chairs of ET-GOV Mr Kent Johnson, Canada and Mr Jan Sondij, the Netherlands, who
initiated the global survey, processed the data and produced this report.
Finally, this global survey would not have been possible without the kind support of Mr Dimitar
Ivanov and Mr Greg Brock of the WMO Secretariat of the Aeronautical Meteorology Division as
well as Mr Yi Wang, intern at WMO in 2016/17.

Chi-Ming Shun
President, CAeM
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1.

EXECUTIVE SUMMARY

A global survey of aeronautical meteorological service provision was conducted by the
Commission for Aeronautical Meteorology (CAeM) between November 2016 and February 2017.
The primary objective of the survey was to establish a comprehensive, consolidated global
view on the existing institutional arrangements for the provision of meteorological services to
international air navigation, particularly at a national level, taking into account the supporting
ICAO and WMO regulatory frameworks.
More than 90% of WMO Members responded to the CAeM survey. The outcomes of the survey
are collated on a global and regional basis and are described in detail per question in this
report, with each section followed by a summary of findings. Concluded with some general
findings and conclusions at the end of the report.
The survey focused on the ICAO/WMO service provision functions of Meteorological Watch
Office (MWO), Aerodrome Meteorological Office (AMO) and Aeronautical Meteorological Station
(AMS).
Globally, there are approximately 230 MWOs and at least 600 AMOs and 1,250 AMSs serving
international civil aviation 1. In addition aeronautical meteorological services are being provided
to approximately 2,500 domestic airports worldwide.
There is a large variety of arrangements and conditions within and between States and
Territories, as well as across regions, for the provision of aeronautical meteorological service.
The maturity of aeronautical meteorological service providers (AMSP) varies significantly
across the WMO Members.
In a majority (approximately 60%) of States and Territories, the MWO, AMO and AMS
functions are provided by national meteorological and hydrological services (NMHS). Air traffic
services (ATS) organizations are the second largest provider (between 15 and 25%) with 25%
performing the MWO function, while military entities, airport authorities and commercial
meteorological service providers complete the portfolio of AMSPs. The largest variety of
entities providing ICAO/WMO functions is noticed for AMS service provision. In 20% of States
and Territories, the AMS service provision is made up of a combination of these entities.
Twenty-five percent of Members have no responsibility to maintain a continuous
meteorological watch over a flight information region and, therefore, do not have an MWO. Of
those Members with responsibility to maintain a continuous meteorological watch over a flight
information region (or regions), 64% of Members are responsible for 1 MWO, and 5% of
Members for 2 MWOs.
In total over 80% of States and Territories have less than 5 AMOs. There are 3 States with
more than 50 AMOs, and in total there are approximately 600 AMOs in place.
While precise data on number of AMOs existing in the past is not readily available, it is
considered that the number of AMOs existing today has reduced over the years as more and
more AMO functions are performed from a regional or centralized location. In other words,
AMO are no longer always physically located at an aerodrome.
Three quarters of Members have between 1 and 5 AMSs while 12% have between 6 and 10
AMSs. The remainder varies between 21 and 50 AMSs. It is worthwhile to note that three
Members respectively have responsibility for providing 67, 71 and 153 AMSs.
Almost 50% of Members indicated that there are plans to migrate to fully automated
aerodrome observations, which is already the case for 3% of Members. Almost 40% of
Members indicated that there are NO plans to migrate to fully automated aerodrome
observations. The differences in this regard between regional associations are significant.
1

The numbers for AMO and AMS do not include the offices and stations of the 18 Members that did not
respond.
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The reasons for not migrating fully to automated aerodrome observations vary significantly
between States and Territories and across regions and includes quality issues, lack of funding
or negative business cases as well as States and Territories that opt for a hybrid approach.
In a majority (70%) of States and Territories the meteorological observational data of the AMS
is made available free of charge to the NMHS. In 6% of cases a charge is involved for the
NMHS and in 5% of States and Territories the observation data is not being made available to
the NMHS at all. Seventeen Members (9%) indicated that there are issues regarding the
sharing and provision of the meteorological observation data in their State of Territory.
The ICAO and WMO regulatory provisions are strongly reflected in the national legal/regulatory
frameworks of States and Territories. In almost 80% of Members, the MWO, AMO and AMS
functions are assigned through a formal designation to service providers.
The notion of ‘Meteorological Authority’ is not applied uniformly by all responding States and
Territories. Many AMSPs no longer perform the role of regulator, which was a common case in
the past for many NMHSs serving as AMSPs. In more than 70% of Members functional
separation between regulation, service provision and oversight already exists.
Twenty-five percent of Members were of the opinion that the entity providing oversight does
not possess adequate expertise in aeronautical meteorology. Several Members identified
oversight deficiencies ranging from having no oversight at all to a need for more guidance and
assistance.
In a majority of States and Territories the AMSPs have fully (68%) or partially (14%)
implemented QMS. This is a significant improvement compared to previous years. However, at
the same time, more than 30% of Members face a regulatory risk because of lack of a QMS or
only a partially implemented QMS. The main reasons for such non-compliance have been
stated as lack of funding and/or human resources, or low priority given by the government.
Of the AMSPs that have fully implemented a QMS, only one in every eight are certified to the
ISO 9001:2015 QMS standard. Recognizing a need to transition from ISO 9001:2008 to ISO
9001:2015 by September 2018, and in view of the lack of implementation of QMS in a number
of States and Territories, it is concluded that a considerable effort is still required from
Members to implement QMS and/or transition to the ISO 9001:2015 standard.
WMO introduced standards for competency assessment of aeronautical meteorological
personnel (applicable since 1 December 2013) and qualification standards for aeronautical
meteorological forecasters (applicable on 1 December 2016). Almost 70% of States and
Territories have established a national competency programme for aeronautical meteorological
personnel. The frequency of the competency (re)assessment ranges typically between 1 and 5
years.
In approximately 50% of States and Territories, the AMSPs fully comply with WMO
requirements for the competency assessment for aeronautical meteorological observers and
forecasters as well as the qualification standards for aeronautical meteorological forecasters.
Thirty percent of Members indicate that this is in progress, 10% have not started and for 10%
the situation is not known due to non-response. As such, many Members face a regulatory risk
because of non-compliance with the competency assessment and qualification standards.
In approximately 40% the aeronautical meteorological service provision is wholly funded by
the government budget, and in 20% the service provision is fully funded via cost recovery
mechanisms. For 30% of States and Territories the funding mechanism is made up of
combinations of government funding, cost recovery and commercial revenues. Cost recovery
for aeronautical meteorological service provision is applied in half of the States and Territories.
Cost allocation and cost recovery for the provision of aeronautical meteorological service is an
issue for a number of Members. Best practices are identified as Members having a cost
allocation system and a cost recovery mechanism in place. The aeronautical meteorological
service provision is fully funded from either government budget or cost recovered via en-route
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and terminal charges. If required, a fair share of the core infrastructure costs can be allocated
to the costs of the aeronautical meteorological service provision via the core cost mechanism.
Almost 90% of MWO AMSPs provide WS SIGMET in combination with or without other SIGMET
types or AIRMET. For 11% of Members this is unknown, or the Members do not have an MWO
responsibility, and therefore, do not issue SIGMETs. Regional differences exist as for example
some regions do not provide AIRMET, and in other regions Tropical Cyclones do not occur and
as such WC SIGMETs are not provided. One third of Members conduct cross-border
coordination for SIGMET production with MWOs in neighboring FIRs.
Almost 80% of AMO AMSPs utilize NWP output and nowcasting products (fully or to some
extent) in the forecasting process, including warnings, while a minority of approximately 10%
of AMSPs do not.
Almost two-thirds of Members conduct forecast verification for either TAF, AIRMET, SIGMET or
aerodrome warnings, and based on the response to the survey this figure is expected to go up
to 80% by 2019.
At the time of the survey only around one-third of Members use aircraft based observations
from AMDAR, ADS and or SSR Mode S in the aeronautical meteorological forecast production
process.
New or emerging challenges amongst Members include meeting emerging technological
standards such as IWXXM and to fulfill ATM user needs for improved meteorological data and
services.
The top 10 priority challenges indicated by Members were: migration to XML, qualification of
AMF, QMS implementation/maintenance, maintenance and calibration of observing equipment,
automation of aerodrome observation, meeting demands for advanced products and services,
cost-recovery implementation, competency assessment, SIGMET quality, and advanced MET
information and services for Terminal Area.
Several Members identified other challenges like competition from other providers (private
sector, commercial providers or regionalization) on aeronautical meteorological service
provision. Especially in Europe there is the challenge to comply with the cost reduction targets
of the Single European Sky, and at the same time comply with regulations and to contribute to
increased safety and capacity by improving meteorological services for air traffic management.
This report, together with the strategic outcomes of the special dialogue on the future of
aeronautical meteorological services (EC 69, Geneva, 2017), now provides a comprehensive
global and regional landscape of aeronautical meteorological service provision in 2017.
Based on these outcomes it is recommended that WMO, in collaboration with ICAO, works on
closing the gap on deficiencies, monitors compliance with QMS, competency and qualification
standards, and continues to provide guidance and capacity development support to those
Members that are in need for assistance.
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2.

INTRODUCTION

2.1

Background and Objective

5

A global survey of aeronautical meteorological service provision was conducted by the
Commission for Aeronautical Meteorology (CAeM) from November 2016 to February 2017. The
objective of the survey was to provide a consolidated view on the institutional arrangements
for the provision of meteorological services to international air navigation in accordance to
ICAO and WMO regulatory frameworks in WMO Member States and Territories.
This was the first time that such a comprehensive survey on aeronautical meteorological
service provision had been conducted. Advances in science and technology, evolving user
requirements, changing business models and governance methodologies, emerging challenges
and opportunities as well as increased competition and partnership rendered it important for
the CAeM to build a picture of the prevailing (2016/17) global landscape as well as regional
landscape, particularly as meteorological service to international air navigation looks to evolve
in line with air transport modernization programmes.
The survey was a mechanism used to create a solid knowledge base to inform the decisions of
the CAeM, which has been tasked by Congress and Executive Council of WMO to develop a
long-term plan for the Aeronautical Meteorology Programme (AeMP). The outcomes of the
survey were also aimed at facilitating a review and update of guidance material on
aeronautical meteorological service provision maintained by the CAeM in order to help
Members improve their compliance with the ICAO and WMO requirements which are
promulgated as standard and recommended practices (SARPs).
One of the main purposes of the survey was to establish a picture of the existing institutional
and governance arrangements for the aeronautical meteorological service provision in the
WMO Member States and Territories. Over more than 60 years, ICAO and WMO have
collaboratively established a broad international regulatory framework which is included in the
ICAO Annex 3/WMO-No. 49, Technical Regulations, Volume II – Meteorological Service for
International Air Navigation. While the objective of the international SARPs is to ensure a high
quality standardized meteorological service to be provided to aviation users and other
concerned stakeholders, the concrete institutional arrangements, operational and business
models may vary from State to State. Thus, the survey sought to gather information on the
application of the ICAO and WMO requirements at a national level, and to examine the roles,
responsibilities and capabilities of the various parties involved in aeronautical meteorological
service provision. In addition, the survey sought to provide an up-to-date picture of the
compliance rate of Members with some of the major requirements stemming from the ICAO
and WMO regulatory framework, such as cost recovery, quality management systems and
aeronautical meteorological personnel competency and qualification.
Information was also collected by way of the survey on the technical capacity of aeronautical
meteorological service providers. This optional information, while not exhaustive, was intended
to serve as a baseline in determining the need for technical assistance activities in the future.
2.2

Scope

The survey was undertaken by the CAeM Expert Team on Governance (ET-GOV) with support
from the CAeM Expert Team on Communication, Coordination and Partnership (ET-CCP), in
close coordination with the Secretariat.
The survey was addressed to the aeronautical meteorology service providers (AMSP) in the
185 States and 6 Territories which are Members of the WMO. An overview of the WMO
Members and how they are arranged across the 6 WMO regional associations is provided in
Appendix 1.
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The global survey, in the form of an online questionnaire 2 comprised almost 50 questions and
was structured around the following main topic areas:
•
•
•
•
•
•
•
•

Contact information and representation
National legislation and regulation
Institutional arrangements
Organizational aspects
Compliance monitoring
Cost recovery
Technical capacity
Identification of challenges

The global framework of meteorological service for international air navigation consists of
various functions as laid out in ICAO Annex 3 and WMO Technical Regulations, Volume II
(WMO-No. 49). These include:
•
•
•
•
•
•

World Area Forecast Centres (WAFC)
Tropical Cyclone Advisory Centres (TCAC)
Volcanic Ash Advisory Centres (VAAC)
Meteorological Watch Offices (MWO)
Aerodrome Meteorological Offices (AMO)
Aeronautical Meteorological Stations (AMS)

The survey focused particular attention on the providers of the MWO, AMO and AMS functions.
In this regard, care was taken concerning those Members that have multiple AMSPs
undertaking multiple functions.
While the specific WAFC, TCAC and VAAC functions indicated above were not addressed as part
of this survey an overview of the global and regional centres jointly established by ICAO and
WMO to serve international air navigation is provided in Appendix 2 for information purposes.

2

The survey was conducted in English only.
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RESPONSE RATE

More than 90% of WMO Members responded to the CAeM global survey. All WMO regional
associations (RAs) exceeded an original target response rate of 80%, see Figure 1.

Figure 1. Response rate of WMO CAeM survey per regional association and global level

An overview of the response rate (complete, incomplete or not started) of the CAeM global
survey per WMO Member is given in Figure 2.

Figure 2. Response rate of CAeM global survey per WMO Member State and Member Territory

The high response rate was achieved through the concerted efforts of the CAeM Expert Team
on Communication, Coordination and Partnership (ET-CCP) and Expert Team on Governance
(ET-GOV) to reach out to Members through a network of focal points. The focal points were
selected predominantly to represent the actual service providers, which included both NMHS
and non-NMHS entities depending on the national service provision arrangements. This
ensured that the information provided is up-to-date and reflects the actual situation with
regard to the facilities, services and related legal and regulatory aspects.
This effort was facilitated by the Secretariat through an on-line questionnaire, regular
monitoring of the response rate, reminders and responses to queries from the focal points
seeking clarification.

7
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This level of response rate was a significant achievement for WMO and CAeM, and an apparent
recognition of the importance that Members place in their obligations to provide meteorological
services to aviation. In addition, this response rate has ensured a sufficient sample size from
which meaningful, reliable key findings and (eventually) recommendations can be derived to
inform WMO and its Members.
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METHODOLOGY AND ANALYSIS OF RESPONSES

The overall survey base consists of 190 WMO Members included in the survey 3. An overview of
States and Territories and corresponding regional association is included as Appendix 1 to
this report.
192 Persons from 172 States or Territories responded to the on-line web survey. All responses
have been incorporated in an Excel database and have been analyzed by an ET-GOV team
supported by the Secretariat.
Provided were name, position, organization, website, contact details (email and telephone) and
the State or Territory that was represented.
The majority of respondents were representing the aeronautical meteorological service
provider (AMSP), the national meteorological and hydrological service (NMHS) and the
Meteorological Authority. Fewer responses were provided by civil aviation authorities (CAA),
government ministries, air traffic control services organizations, overseeing bodies and a very
few military entities.
Eighteen States did not respond resulting in a response rate for this CAeM survey of 91%.
These States have been included in the survey results to reflect the global and regional
implementation status of aeronautical meteorological service provision. For most questions the
response has been entered as 'no response' or ‘unknown’. For a few questions information for
these Members is entered by CAeM based on public sources or previously provided information.
For several States multiple entries to the survey have been provided. These responses have
been merged to create a single response for a State or Territory. Thus, every Member counts
as one entry in the survey database. This enables calculations to represent the global and
regional situation in the correct proportion.
The analysis included a quality control and some of the provided responses have been
corrected. This was the case when it was obvious that the respondent has misunderstood the
question, based either on the other responses made by this respondent, or by cross checking
with public sources. Such changes have been marked in the database and the original input
was stored as well.
All provided responses to the questions have been analyzed and per question the outcome is
presented in this report with further clarification and by using graphs and tables. A list of the
abbreviations and acronyms used in the report is provided at the end of this report.
The outcome is primarily presented on a global level. Where relevant the results are presented
on a regional level based on the established WMO regions and related regional associations.
All graphics and tables are based on the total population of 190 Members, unless stated
otherwise. Due to rounding, percentages may not always appear to add up to 100%, and if
this is the case percentages will add up to 99% or 101%.
The results are presented on global and regional level only, and cannot be linked to individual
Members. An exception is made for the global map depicting the response rate, and for the
global map showing the current status of QMS implementation. For some of the ‘open
questions’ the response, usually providing additional information, can be linked to the
individual Member.
Concerning the accuracy of the responses, it is assumed that the respondents (focal points)
from the Member States were providing accurate responses. In some cases, for example when
a question is misunderstood by the respondent, there might be less accurate information in the
responses. The quality and consistency check filtered out severe outliers only, but it should be
3

Monaco was excluded from the survey as there is no designated aeronautical meteorological service
provider and as such the survey base comprised of 190 States and Territories.
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expected that some subjectivity in the responses still exists and may influence the accuracy.
The thorough analysis of all responses conducted by the ET-GOV and the Secretariat ensures
the overall accuracy and relevance of the survey information, however, some caution should
still be exercised in the interpretation of the results, due to the embedded subjectivity of the
methodology used.
In conclusion, the overall quality of the responses and the excellent response rate have
resulted in a fairly reliable and representative picture of the current global landscape of
aeronautical meteorological service provision.
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5.

DETAILED FINDINGS

5.1

National Legislation and Regulations for the Aeronautical Meteorological
Service Provision

Section 2:
National legislation/regulation for the aeronautical MET service provision
NOTE: As for any other air navigation service, it is expected that each Member State has developed and
promulgated a national legal and regulatory framework based on the international framework established by ICAO
and WMO. This section of the survey is intended to collect information about the various national legal and
regulatory frameworks, including existing deficiencies thereof (e.g. lack of or inadequate national
legislation/regulation).

Q2.1: Is there a national legal and regulatory framework in your State/Territory
with regard to aeronautical meteorological service provision?
Please provide any additional information on the legal and regulatory arrangements relevant to
aeronautical meteorological service provision to the preceding question

More than 80% of WMO States and Territories have a national legal and regulatory framework
for the provision of meteorological service to international air navigation in place. This can be a
Civil Aviation Act (38%), a Meteorological Act (14%) or a combination of both (32%) (see
Figure 3). Eleven Members (6% of the responses) indicate a lack of a national legal framework
and in 11% of the responses the situation is unknown.
Yes, Civil Aviation Act only

37%

Yes, both Civil Aviation and Meteorological Acts

33%

Yes, Meteorological Act only

14%

Unknown or no response
No

11%
6%

0%
10%
20%
30%
Figure 3. Availability of national legal and regulatory framework

40%

Ninety-three Members provided useful and detailed information on their specific legal
framework. This included regional multinational arrangements, such as the Agency for Air
Navigation Safety in Africa and Madagascar (ASECNA), and the European regulations on the
provision of air navigation services of the Single European Sky.
Special arrangements are also in place for some of the Pacific Islands, for example Kiribati,
Samoa and Tonga have adopted New Zealand’s CAA Rules. Bilateral arrangements also exist,
for instance the FAA of the United States of America supports the civil aviation in Federated
States of Micronesia.
Q2.2: To what extent is the international regulatory framework for aeronautical
MET service provision reflected in the national legal and regulatory framework of
your State/Territory?
NOTE: In some cases the full content of e.g. ICAO Annex 3 is transposed to national law and legislations. In other
cases only the products and services to be provided are incorporated in the national legal and regulatory
framework.

In more than 60% of States and Territories the international regulatory framework established
by ICAO and WMO is fully reflected in the national legislation. Nine percent of States and
Territories use adapted regulations from other States and regions as well (see Figure 4). In
over 20% of States and Territories the ICAO and WMO regulations are partially reflected. In
2% of the cases only regulations from other States or regions are used, for 12% the situation

12
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is unknown, and in 2% of the cases the ICAO and WMO regulatory framework is not reflected
at all.
52%

Regulatory framework fully reflected

18%

Regulatory framework partially reflected

12%

Unknown or no response

9%

Fully reflected plus regulations from other states or regions

4%

Partially reflected plus regulations from other states or regions
Regulatory framework not at all reflected

2%

Regulations from other States or regions are used

2%
0%

10%

20%

30%

40%

50%

60%

Figure 4. Reflection of international regulatory framework in national legal and regulatory framework

Q2.3: In what manner are the ICAO functions (AMS, AMO, MWO) of your
State/Territory designated to the entity or entities providing aeronautical
meteorological service?
In almost 80% of cases the required ICAO functions for MWO, AMO and AMS have been
attributed to service providers by law, via the regulator, or a combination of both (see Figure
5). The situation is unknown for 13% of the Members; in 8% of the States and Territories
service providers have not been formally designated.
Designated by regulator

42%

Designated by regulator and by Law

19%

Designated by Law

18%

Unknown or no response

13%

Not formally designated

8%
0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Figure 5. Designation of ICAO/WMO MWO, AMO and AMS functions

Summary of findings on national legislation and regulations for the aeronautical
meteorological service provision:
•

Though variations of national practices exist, the provision of meteorological services for
international air navigation is formally regulated in the majority of WMO Members. In more
than 80% of the cases some form of legal and regulatory framework for aeronautical
meteorological service provision is in place.

•

The ICAO and WMO regulatory provisions are strongly reflected in the national
legal/regulatory frameworks in 80% (in full 60%, partially 20%) of States and Territories.

•

In almost 80% of States and Territories the ICAO/WMO service provision functions (MWO,
AMO and AMS) are assigned through a formal designation to service providers; this is done
through a relevant law and/or through designation by a national regulator.
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Institutional Arrangements Governing the Aeronautical Meteorological Service
Provision

Section 3:
Institutional arrangements governing the aeronautical MET service
provision
NOTE: There exist various institutional arrangements in different Member States concerning the roles, functions and
responsibilities of aeronautical MET entities and stakeholders. This section of the survey is intended to collect
information about these arrangements following the ICAO and WMO provisions and recommendations on the roles
of MET authority, MET service provider, regulator and oversight bodies.

Q3.1: How is the notion of “Meteorological Authority” applied in your
State/Territory?
NOTE: In ICAO Annex 3, the term “Meteorological Authority” encompasses two different notions: that of a
combined regulator/provider of meteorological services, or that of a regulator arranging for meteorological services
to be provided on behalf of the State by meteorological service provider(s). In some cases the AMSP is seen as the
Meteorological Authority. The purpose of this question is to better understand the current use of the notion of
“Meteorological Authority” by Members.

There is a large variety in the interpretation of the notion of “Meteorological Authority” among
different States and Territories. The majority of the responses (33%) indicate that this term is
used for the aeronautical meteorological service provider (AMSP) only (see Figure 6). Almost
40% use “meteorological authority” for both regulator and AMSP (either as two separate
entities (18%) or as one entity (21%)). In 18% of the cases the “Meteorological Authority” is
the regulator only; the situation is unknown for 11% of the States and Territories.
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33%

Regulator and the AMSP (combined, one entity)
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Figure 6. The global application of the term “Meteorological Authority”

There is a notable regional variation in the interpretation and use of the term “Meteorological
Authority”. A breakdown of the use of this notion in different WMO regions is shown in Figure 7.
Members in RA II (Asia) and RA III (South America) have the highest percentage of the
interpretation of “Meteorological Authority” as one entity being both regulator and provider.
The interpretation of “Meteorological Authority” as AMSP is most common in RA I (Africa) and
RA V (South-West Pacific). The use of “Meteorological Authority” for the regulator only is most
common in RA VI (Europe). If combined with the option “regulator/AMSP – two different
entities” then this presents almost 70% for RA VI (Europe).
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Figure 7. The regional application of the term “Meteorological Authority”

Q 3.2: What type of entity is the regulator of aeronautical meteorological services
in your State/Territory?
NOTE: In some States/Territories the “Meteorological Authority” has the regulatory function, while in other cases
the regulator is a different entity. This question refers to which entity is the regulator arranging for the
meteorological services to be provided, and not who is providing the meteorological services to the aviation
community.

In almost 70% the regulator is the civil aviation authority (CAA) or the relevant ministry (see
Figure 8). The NMHS is indicated as the regulator in 19% of the States and Territories, in line
with the responses to the previous question (see Figure 6). In 9% of the cases it is unknown
which entity performs the function of the regulator (see Figure 8).
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Figure 8. Type of entity of the regulator

In trying to understand better the position of Members’ NMHSs in the global and regional
landscape, a further breakdown at WMO regional association level is provided in Figure 9. In
37 Members, the NMHS is regarded as the regulator of the aeronautical meteorological service
provision and this is most common in RA I (Africa) and RA II (Asia).
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Figure 9. Regional distribution of NMHS acting as the regulator

Q3.3: Please give details of the regulator in your State/Territory designated in
accordance with ICAO Annex 3, Chapter 2, 2.1.4.
NOTE: If unsure who is designated as regulator consult with the national CAA.

In total, 161 Members provided the name of the institution serving as national regulator, as
well as the name of the person in charge in their State or Territory.
Q3.4: What type of entity performs the oversight on aeronautical meteorological
service provision in your State/Territory?
With regard to the type of entity that performs the oversight of aeronautical meteorological
services in their State or Territory, in more than 50% of the cases the civil aviation authority
performs the oversight (see Figure 10). A special regional case is seen in Europe where in 7%
of the States oversight is performed by the national supervisory authority (NSA) under Single
European Sky regulations. Combined with the ministry (8%) and the transport inspectorate
(1%) almost 70% of oversight is performed by external bodies. The NMHS is responsible for
oversight in 17% of the States and Territories. No formal oversight is conducted in 2% of
States and Territories, and the situation is unknown in 9% of cases.
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Figure 10. Type of entity performing oversight

A further breakdown at regional association level of the States and Territories where the NMHS
is responsible for oversight is provided in Figure 11. In total this is the case for 32 Members,
and this is most common in RA I (Africa) and RA II (Asia).
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Sixteen Members provided additional information on the notion of oversight. This included the
specific role of ASECNA in RA I (Africa), the Caribbean Institute for Meteorology and Hydrology
(CIMH) in RA IV (North America, Central America and the Caribbean), and the national
supervisory authority as part of Single European Sky legislation in RA VI (Europe).
Q3.5: In your view, does the entity providing oversight of aeronautical
meteorological service provision possess adequate expertise in aeronautical
meteorology?
A majority of Members (60%) indicated that the entity providing oversight does possess
adequate expertise in aeronautical meteorology (see Figure 12). Twenty-five percent of
Members find that the entity providing oversight does not possess adequate expertise in
aeronautical meteorology. Within the regional associations this number ranges from 14% in RA
IV (North America, Central America and the Caribbean) to 42% in RA III (South America).
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Figure 12. Competence of oversight body

Forty-one Members provided additional information on oversight issues. This ranged from no
oversight at all, lack of competent oversight staff, the need for guidance and assistance, to
receiving support from other countries and hiring competent staff from other organizations to
perform oversight.
Q3.6: Is there functional separation between aeronautical meteorological service
provision, regulation and oversight in your State/Territory?
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More than 70% of Members indicated that functional separation existed in their State or
Territory, and for 15% of Members this was not the case.
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Figure 13. Functional separation

Q3.7: If the AMSP in your State/Territory is not the NMHS, are there any formal
cooperative arrangements (or similar) between the AMSP and the NMHS for data
sharing, cost sharing, education and training or other such activities?
NOTE: Such cooperative arrangements may include, for example, sub-contracting for the provision of service or
maintenance and calibration of technical equipment/instruments.

This question was not applicable for 45% of Members (see Figure 14). Arrangements between
NMHS and AMSP are in place in 30% of the cases. However, in 16% of the States and
Territories this is not the case.
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Figure 14. Cooperation between NMHS and AMSP

Forty-nine Members provided additional details on cooperative arrangements between AMSP
and NMHS.
Q3.8: Do other formal service provision arrangements exist in your State/Territory
between the AMSP and other entities for the provision of aeronautical
meteorological service?
If “YES”, please specify.

Eighty-one Members (43%) indicated that other formal service provision arrangements are in
place in their State or Territory between the AMSP and other entities for the provision of
aeronautical meteorological service, see Figure 15. For 45% of Members this was not the case.
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Figure 15. Existence of formal service provision arrangements

The entities involved were the civil aviation authorities, the Ministry of Transport, the NMHS,
the air traffic services organization, military, aerodromes and airlines. In most cases it
involved combinations of these stakeholders.
Fifteen Members provided information about arrangements with other stakeholders like police,
airport ground officers, AIS, CNS, SAR, general aviation (Sport), inspectorate for aviation,
State border guard service, voluntary observers, emergency response centres, volcano
observatory and neighboring States.
Q3.9: Please provide any other remark relevant to the institutional arrangements
in your State/Territory
Forty-five Members provided additional information on institutional arrangements in their State
or Territory.
Summary of findings on institutional arrangements governing the aeronautical
meteorological service provision:
•

The notion of ‘Meteorological Authority’ is not applied uniformly by all responding States
and Territories. There seems to be a noticeable trend that the AMSP no longer performs
the role of regulator, which was a common case in the past for many NMHS acting as
AMSP. This reflects the, in many States required, functional separation at national level
between regulator, service provider and oversight which is already the case for more
than 70% of Members.

•

In almost 70% of States and Territories the regulator is the civil aviation authority
(CAA) or the ministry. The NMHS is considered the regulator in 19% of the States and
Territories.

•

In more than 50% of the cases the civil aviation authority performs the oversight. In
Europe oversight (7%) is performed by the national supervisory authority (NSA) under
Single European Sky regulations. Combined with the ministry (8%) and the transport
inspectorate (1%) almost 70% of oversight is performed by external bodies.

•

In almost 20% of States and Territories, and most common in RA I (Africa) and RA II
(Asia), the NMHS acts as regulator and performs oversight on the aeronautical
meteorological service provision.

•

Furthermore, 25% of Members are of the opinion that the entity providing oversight
does not possess adequate expertise in aeronautical meteorology.
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•

Several Members provided additional information on oversight issues. This ranged from
no oversight at all, lack of competent oversight staff, the need for guidance and
assistance, to receiving support from other countries and hiring competent staff from
other organizations to perform oversight.

•

Where the AMSP is not the NMHS, there is no formal cooperation arrangement for data
sharing, cost sharing, education and training and so on in 16% of the States and
Territories.

•

Other formal service provision arrangements between the AMSP and other entities for
the provision of aeronautical meteorological service exist only in 43% of States and
Territories. The entities involved were the civil aviation authorities, the Ministry of
Transport, the NMHS, the air traffic services organization, military, aerodromes and
airlines. In most cases it involved combinations of these stakeholders.

5.3

Organizational aspects of the aeronautical meteorological service provision

Section 4:
Organizational aspect of the aeronautical MET service provision
NOTE: This section is on the organizational and operational aspects intended to collect information on existing
practices for the basic ICAO-defined functions and services of MWO, AMO and AMS, including the meteorological
observation infrastructure at airports.

5.3.1 Meteorological Watch Office (MWO)
Q4.1: Meteorological Watch Office
4.1.1. How many Flight Information Regions (FIR) does your State/Territory have responsibility for?
4.1.2. How many MWOs have been established to serve all the FIR(s) and/or Control Areas (CTA)
indicated in the preceding question?
4.1.3 What type of Organization/Entity is responsible for the Meteorological Watch Office(s) (MWO)
function in your State/Territory?
4.1.4. Are there any bi-lateral arrangements in place in your State/Territory for the delegation of the
meteorological watch responsibilities to another State/Territory?
If “YES”, please provide details.

4.1.5. Products provided by your MWO(s)?

Select all that apply: SIGMET for volcanic ash (WV SIGMET); SIGMET for tropical cyclones (WC SIGMET); SIGMET
for other hazardous phenomena (WS SIGMET); AIRMET

A Meteorological Watch Office maintains continuous watch of meteorological conditions within
its area of responsibility and provides products like SIGMET and AIRMET. Members were
requested to indicate what type of organization or entity is responsible for the MWO function in
their State or Territory. In 49% of States and Territories the NMHS is the MWO AMSP (see
Figure 16). In 14% of the States, this is the air traffic services organization. Military and
commercial service providers are the MWO AMSP in 3% of the cases, and this is unknown in
7% of the States and Territories.
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Figure 16. Entity responsible for MWO function

Twenty-five percent of Members (47 in total) indicated that they have no MWO responsibility.
This is particularly the case in RA I (Africa), where 17 African countries and France collaborate
via ASECNA, the Agency for Air Navigation Safety in Africa and Madagascar. ASECNA operates
5 Flight Information Regions (FIRs) and 12 ASECNA Members have no MWO responsibility.
Other States and Territories with no MWO responsibility are several African countries, and a
number of States and Territories (islands) in the Pacific and the Caribbean. An overview per
regional association of the number of Members with no MWO responsibility is provided in
Figure 17.
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Figure 17. Regional distribution of Members with no MWO responsibility

An overview per regional association of the percentage of Members with no MWO responsibility
is provided in Figure 18. The graph shows the variation per regional association, showing the
percentage of States and Territories within that regional association which have no MWO
responsibility. In RA I (Africa) almost 40%, and in RA IV (North America, Central America and
the Caribbean) and RA V (South-West Pacific) almost 50% of Members have no MWO
responsibility, versus for example RA III (South America) and RA VI (Europe) where this is
almost nonexistent.

GLOBAL SURVEY OF AERONAUTICAL METEOROLOGICAL SERVICE PROVISION 2017

RA VI

21

2%

RA V

52%

RA IV

50%

RA III

0%

RA II

9%

RA I

40%
0%

10%

20%

30%

40%

50%

60%

70%

Figure 18. Regional distribution of Members with no MWO responsibility

The percentage of NMHS and ATS with MWO responsibility is in reality higher as presented
when taking the Members with no MWO responsibility into account. There are two different
methods that can be used to calculate the distribution.
The first one is to exclude the Members that have no MWO responsibility from the calculation.
In that case the population is 143 Members instead of 190, as we exclude the 47 Members
that do not maintain a continuous watch over a flight information region. The percentage of
NMHS that serve as MWO AMSP increases from 49% to 66%, and for ATS the percentage
increases from 14% to 19%.
The second one is to include the Members that have no MWO responsibility in the calculation.
In that case the population remains 190 Members. Here the assumption is that the MWO
function is being performed in those State or Territories. For example, 25% of the 'No MWO
responsibility' is accounted for by ASECNA, and it is the ATS ANSP that provides the MWO
function in these States. Based on the survey responses the MWO function of these 47
Members has been allocated to NMHS and ATS. The percentage of NMHS that serve as MWO
AMSP increases from 49% to 64%, and for ATS the percentage increases from 14% to 25%.
Furthermore, some Members where ATS and NMHS are combined in one entity may have
responded replying as NMHS. It is concluded that approximately 66% of MWO AMSPs are part
of an NMHS organization, and 25% are part of an ATS organization.
A distribution at regional association level of the States and Territories where the NMHS is
responsible for the MWO function is shown in Figure 19. These figures have not been altered
for Members without MWO responsibilities. The graph shows the variation per regional
association, showing the percentage of States and Territories within that regional association
where the NMHS acts as MWO AMSP. The average is 50% and this ranges from 30% in RA IV
(North America, South America and the Caribbean) to almost 70% in RA III (South America).
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Figure 19. Regional distribution of NMHS serving as MWO provider
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A distribution at regional association level of the States and Territories where the ATS
organization is responsible for the MWO function is shown in Figure 20. These figures have not
been altered for Members without MWO responsibilities. The graph shows the variation per
regional association, showing the percentage of States and Territories within that regional
association where the ATS acts as MWO AMSP. The average is 15% and this ranges from 0%
in RA V (South-West Pacific) to almost 30% in RA VI (Europe).
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Figure 20. Regional distribution of ATS organizations serving as MWO provider
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Fifteen percent of Members have bi-lateral arrangements in place in their State or Territory for
the delegation of the meteorological watch responsibilities to another State or Territory, see
Figure 21. For 70% of Members arrangements are not in place or not applicable, and this is
unknown for 15% of States and Territories.
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Figure 21. Arrangements for delegation of MWO function to another State or Territory

Twenty-eight Members provided additional information on bi-lateral agreements. This included
reference to ICAO and regional air navigation agreements, to ASECNA and to backup
arrangements. The support of United States of America to five MWOs in the Caribbean in the
event of natural disaster for Cuba, Dominican Republic, Mexico, Jamaica and Trinidad and
Tobago were also mentioned.
Members were asked to provide the products which were provided by their MWO AMSP. This
consisted of SIGMET for volcanic ash (WV SIGMET), SIGMET for tropical cyclone (WC SIGMET),
SIGMET for other hazardous phenomena (WS SIGMET) and AIRMET. An overview of the
responses and combinations of these warning products provided by MWO AMSPs is provided in
Figure 22. Almost 90% of Members provide SIGMET for hazardous phenomena (WS SIGMETs),
in combination with or without other SIGMET types or AIRMET. For 11% of Members this is
unknown, or the Members do not have an MWO responsibility, and therefore, do not issue
SIGMETs. Some of the Members without MWO responsibility, in total 2%, do issue AIRMETs.
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Given the 25% of States and Territories with no MWO responsibility one would expect this to
be reflected in the response to this question, such that the number of Members providing
SIGMETs would be a maximum of 75%. The explanation for this is that an option ‘other’ or ‘not
applicable’ was not provided, and the question may have been understood as what type of
SIGMETs are being made available by the responsible MWO in the flight information region to
which the Member belongs.
Regional differences exist as for example some regions do not provide AIRMET, and in other
regions Tropical Cyclones do not occur and as such WC SIGMETs are not provided.
WV,WS SIGMET, AIRMET

18%

WV,WC,WS SIGMET, AIRMET

15%

WV,WS SIGMET

13%

WS SIGMET

13%

WV,WC,WS SIGMET

12%

Unknown

9%

WS SIGMET, AIRMET

6%

WC,WS SIGMET, AIRMET

5%

WC,WS SIGMET

3%

AIRMET

2%

WV,WC SIGMET

2%

WC SIGMET

2%

WV,WC SIGMET, AIRMET

1%

WV SIGMET

1%
0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

Figure 22. Products provided by MWO AMSPs

Members were requested to provide the number of flight information regions (FIR) for which
their State or Territory is responsible for. A FIR is a specified region of airspace in which a
flight information service and an alerting service are provided. It is the largest regular division
of airspace in use in the world today. The MWO function is always linked to a specified FIR.
The total number of FIRs provided by Members in this survey is 274, including the FIRs of the
18 Members that did not respond. This is a bit lower than the total number of FIRs in public
sources, which is approximately 300 (2017) and not including upper information regions. The
difference between the number of FIRs provided by Members (274) and the public number of
FIRs (300) has not been further investigated in detail for this report. Possible explanations
could be that for several of the States or Territories without MWO responsibility the FIR is
entered as zero in the database, the provided number of FIRs by some Members is incorrect,
or that the public information on FIRs is not up to date.
Twenty-five percent of Members have no responsibility for an FIR, and in almost 60% of cases
the Member is responsible for 1 FIR only, see Figure 23. In 8% of cases (15 Members) there
are 2 FIRs, and 3 until 9 FIRs combined total another 8 %. There are two Members who have
the responsibility for more than 25 FIRs, respectively 28 and 29 FIRs.
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Figure 23. Number of FIRs per Member

Members were requested to provide the number of MWOs that have been established to serve
all the FIRs and or control areas within a State or Territory.
The total number of MWOs provided by Members in this survey, including the MWOs of the 18
Members that did not respond, is 228. Twenty-five percent of Members (47 in total) have no
MWO responsibility (see Figure 18), and as such have zero MWOs, see Figure 24. Sixty-four
percent of Members (121) have the responsibility for 1 MWO, and 5% of Members for 2 MWOs.
Six percent of Members (13) have the responsibility for more than 2 WMOs, and this ranges
from 2 till 9, with the one exception being 28 MWOs.
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Figure 24. Number of MWOs per Member

The only Member with more than 10 MWOs is Russian Federation that has established 28
MWOs. Russian Federation has the intention to reduce the number of MWOs to 13 in the future.
In general the number of MWOs is smaller than, or equals the number of FIRs for which a
State or Territory is responsible. The only exceptions of States that have established more
MWOs than there are FIRs are Norway, that has 2 FIRs and 3 MWOs, and Australia. The latter
has 2 FIRs and 8 MWOs, and is currently in a process of reorganizing its structure and
reducing the number of MWOs to 2.
The total number of established MWOs is 228, and is significantly lower than the number of
275 FIRs that were provided in the survey.
Summary of findings on organizational aspects of the aeronautical meteorological service
provision, Meteorological Watch Office (MWO):
•

The total number of MWOs provided by Members in this survey, including the MWOs of
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the 18 Members that did not respond, is 228. The total number of flight information
regions (FIR) in this survey is 274, including the FIRs of the 18 Members that did not
respond. This is a bit lower than the total number of FIRs in relevant ICAO sources,
which is approximately 300 (2017) and not including Upper Information Regions
•

Twenty-five percent of Members indicated that they have no MWO responsibility. This is
primarily the case in RA I (Africa) (almost 40%), and in RA IV (North America, Central
America and the Caribbean) and RA V (South-West Pacific) (almost 50%).

•

The NMHS is the MWO AMSP in 50% of States and Territories. In 14% of the States,
this is the air traffic services organization. Military and commercial service providers are
the MWO AMSP in 3% of the cases, and this is unknown in 7% of the States and
Territories.

•

In reality, the percentage of NMHS and ATS that perform the MWO function is higher
when taking the Members with no MWO responsibility into account. In that case the
percentage of NMHS that serve as MWO AMSP increases from 49% to 64%, and for air
traffic services organizations the percentage increases from 14% to 25%.

•

Fifteen percent of Members have bi-lateral arrangements in place in their State or
Territory for the delegation of the meteorological watch responsibilities to another State
or Territory. For 70% of Members arrangements are not in place or not applicable, and
this is unknown for 15% of States and Territories.

•

More than 80% of Members provide SIGMET for hazardous phenomena (WS SIGMETs),
in combination with or without other SIGMET types or AIRMET. Regional differences
exist as for example some regions do not provide AIRMET, and in other regions Tropical
Cyclones do not occur and such WC SIGMETs are not provided.

•

Twenty-five percent of Members have no responsibility for an FIR, and in almost 60%
of cases the Member is responsible for 1 FIR only. In 8% of cases (15 Members) there
are 2 FIRs, and 3 until 9 FIRs combined, total another 8 %. There are two Members
who have the responsibility for more than 25 FIRs.

•

Twenty-five of Members (47 in total) have no MWO responsibility and as such have no
MWOs. Sixty-four percent of Members have the responsibility for 1 MWO, and 5% of
Members for 2 MWOs. Six percent of Members (13) have the responsibility for more
than 2 WMOs, and this ranges from 2 till 9, with the one exception being 28 MWOs.

•

In general the number of MWOs is smaller than, or equals the number of FIRs for which
a State or Territory is responsible.
5.3.2 Aerodrome Meteorological Office (AMO)
Q4.2: Aerodrome Meteorological Office
4.2.1. How many Aerodrome Meteorological Offices (AMO) are there in your State?

NOTE: An AMO typically provides TAF, TREND, aerodrome warnings, flight briefing documentation and consultation.
This question refers to civil air navigation service provision ONLY and not to military service provision. In case of a
military AMO that provides services for airports for civil use please include these in the survey.

4.2.2. What type of entity provides the AMO functions in your State/Territory?
4.2.3 In what manner are the AMOs in your State/Territory providing forecasting service
to aerodromes?

An Aerodrome Meteorological Watch Office (AMO) provides products like TAF, TREND and
aerodrome warnings. Members were requested to indicate what type of organization or entity
is responsible for the AMO function in their State or Territory.
The question on how many aerodrome meteorological offices (AMO) are available in a State or
Territory can be interpreted in multiple ways. An AMO AMSP provides services for an
aerodrome like TAF and aerodrome warning. The production can be done locally at the
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aerodrome or regionally or centrally at a remote location. The objective of the question was to
identify how many offices have been installed. The question was understood by some as to
provide the number of aerodromes for which a TAF is being produced. So a correction has
been made in case the number of aerodromes were mentioned instead of the AMO itself. To do
so the answer of the next question has been used, as well as public information available in
the ICAO regional air navigation plan.
Furthermore, some Members understood the question to also include the domestic aerodromes
for which forecasts are being produced. As this survey deals with international air navigation
only, some corrections to overcome this were made as well.
In 60% of the States and Territories the AMO AMSP is made up of NMHS organizations only,
see Figure 25. In 15% the AMO AMSP functions are solely provided by air traffic services
organizations. Airports and commercial meteorological service providers that provide the AMO
AMSP function each account for 2% of the cases, and for 10% this is unknown. Another 12% is
made of combinations from NMHS, ATS organizations, military, airport and commercial
meteorological service providers.

Airport
2%

Commercial MET
service provider
2%
ATC/ATS
Organization
15%

Unknown or
no response
10%

Combination
12%

NMHS
59%

Figure 25. Entity responsible for AMO function

Three Members, all from RA V (South-West Pacific), do not have AMO responsibilities. Almost
40% of Members have 1 AMO, and 25% of Members have 2 AMOs. In total over 80% of States
and Territories have less than 5 AMOs, see Figure 26. The range from 6 till 10 AMOs amounts
for 8% of Members and 13 Members have a number of AMOs in the range from 11 till 30.
There are 3 States with more than 50 AMOs, and these are China, Russian Federation and
United States of America. Eighteen Members did not respond and information of their State or
Territory is not included in this question on AMO.
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Figure 26. Number of AMOs per Member (sample size is 172)

80%

90%

GLOBAL SURVEY OF AERONAUTICAL METEOROLOGICAL SERVICE PROVISION 2017

27

Twenty-six Members provided additional information. This concerned information on the role of
ASECNA and more detail on the organization of the AMO function in several States and
Territories.
The total number of AMOs is 592. This amount does not include the AMOs of the 18 Members
that did not respond.
The Members were requested to indicate in what manner the AMOs in their State or Territory
are providing the forecasting service to aerodromes. Options provided were locally at the
aerodrome, regionally (one AMO serving multiple but not all aerodromes), and centrally (one
AMO serving all aerodromes).
Twenty-eight percent of AMOs are located locally at the aerodrome, see Figure 27. Twenty-six
percent of Members have one central AMO serving all aerodromes, and 16% have more than
one regional AMO serving multiple but not all aerodromes. The other 30% consists of
combinations of an AMO locally at the airport combined with a central or regional AMO.
Locally, centrally
8%

Locally, regionally,
centrally
4%

Locally, regionally
18%

Regionally
(one AMO serving
multiple aerodromes)
16%

Centrally (one AMO
serving all aerodromes)
26%

Locally
(one AMO at each
aerodrome)
28%

Figure 27. Organization of AMOs per Member (sample size is 171)

A regional breakdown of the organization of AMOs is provided in Figure 28. Both the overall
number as the number per regional association is shown for each of the categories.
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Figure 28. Regional distribution of organization of AMOs (sample size is 171)

It is complicated to fully understand these figures. If a Member has one AMO serving one
airport then this could be organized locally or centrally. But even when the AMO is situated
locally at the airport this could be classified by a Member as centrally, which is in essence
correct.
This particular situation has been looked into and there are 64 Members that have only one
AMO. Twenty-three of these Members categorize their AMO as locally at the airport, of which
17 do provide the AMO functions for one airport only. Twenty-six of the 64 Members categorize
their AMO as centrally, and 3 members as regionally. The other 11 Members with one AMO use
a combination of both locally, centrally or regionally for their AMO. It is advised to keep this
complexity in mind when interpreting the statistics.
The same regional breakdown of the organization of AMOs is provided in Figure 29. The graph
shows the variation per regional association, showing the percentage of States and Territories
within that regional association for each of the categories of the AMO organization. So adding
up all the percentages for a specific regional association results in 100%.
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Figure 29. Regional distribution of organization of AMOs (sample size is 171)

Some variation exists between the regional associations. An AMO locally at the aerodrome is
more existent in RA I (Africa) and RA II (Asia), and to some extent in RA VI (Europe). The
combination of locally at the aerodrome and regionally scores higher in RA III (South America).
Thirty-four Members provided additional information on the organization of AMOs. This
included details on the local working arrangements and specific information on the aerodromes
for which services are being provided.
Summary of findings on organizational aspects of the aeronautical meteorological service
provision, Aerodrome Meteorological Office (AMO):
•

In total there are approximately 600 AMOs globally. This does not include the numbers
for AMO of the 18 Members that did not respond.

•

The information provided on aerodrome meteorological offices has to be interpreted
carefully, as the interpretation of the ICAO/WMO service provision function for AMO can
vary from State to State.

•

In 60% of the States and Territories the AMO AMSP is performed by NMHS
organizations only. In 15% the AMO AMSP functions are solely provided by air traffic
services organizations. Airports and commercial meteorological service providers each
account for 2% of the cases, and for 10% this is unknown. Another 12% is made up of
combinations from NMHS, ATS organizations, military, airport and commercial
meteorological service providers.

•

Almost 40% of Members have 1 AMO, and 25% of Members have 2 AMOs. In total over
80% of States and Territories have less than 5 AMOs. The range from 6 till 10 AMOs
amounts for 8% of Members and 13 Members have a number of AMOs in the range
from 11 till 30, and there are 3 States with more than 50 AMOs.
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•

Twenty-eight percent of AMOs are located locally at the aerodrome. Twenty-six percent
of Members have one central AMO serving all aerodromes, and 16% have more than
one regional AMO serving multiple but not all aerodromes. The other 30% consists of
combinations of an AMO locally at the airport combined with a central or regional AMO.

•

While precise data on number of AMOs existing in the past is not readily available, it is
considered that the numbers of AMOs existing today has reduced over the years as
more and more AMO functions performed from a regional or centralized location. In
other words, AMO are no longer always physically located at an aerodrome.
5.3.3 Aeronautical Meteorological Station (AMS)
Q4.3: Aeronautical Meteorological Station
4.3.1. How many Aerodrome Meteorological Stations (AMS) are there in your State?

NOTE: An AMS typically provides METAR and SPECI (including AUTOs thereof) and local routine and local special
reports. In this survey we focus on civil air navigation. As such please do not include military airports that are not
available for civil use.

4.3.2. What type of entity provides the AMS functions in your State/Territory?
4.3.3. Is the ownership of the meteorological observation infrastructure at the aerodromes under the
responsibility of the AMS?
Note: infrastructure in this context means the meteorological sensors at the airport including data acquisition and
processing systems.

4.3.4 Are AMS meteorological observational data, regardless ownership of the meteorological
infrastructure, being made available to the NMHS?
4.3.5 Are there any particular concerns with regard to the sharing and provision of the meteorological
observation data between service providers in your country?

An Aeronautical Meteorological Station (AMS) provides products like METAR and SPECI
(including AUTOs thereof), local routine reports and local special reports and may provide
automated sensor information to air traffic services authorities. Members were requested to
indicate what type of organization or entity is responsible for the AMS function in their State or
Territory.
In more than 50% of the States and Territories the AMS AMSP is made up of NMHS
organizations only (see Figure 30). In 16% the AMS AMSP functions are solely provided by air
traffic services organizations. Airports and commercial meteorological service providers
account for respectively 2% and 1%, and for 10% this is unknown. In 20% of States and
Territories the AMS AMSPs are made up of a combination of all mentioned entities.
Commercial MET
service provider
1%

Airport
2%

Unknown and
or no response
10%

ATC/ATS
Organization
16%

Combination
20%

NMHS
51%

Military
0%

Figure 30. Entity responsible for AMS function
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Looking into more detail into the combinations provides the following information. In 29 States
or Territories the NMHS is involved in one of the combinations. This means that for in total
66% of States and Territories the NMHS is involved in providing AMS functions. Similarly this is
28% for air traffic service organizations, 13% for airports, 7% for military and 4% for
commercial meteorological service providers.
Twenty-eight Members provided additional information on the organization of the AMS service
provision. This included the cooperation within ASECNA as well as other collaborations between
organizations and details of AMS service provision.
Members were asked to provide the number of Aeronautical Meteorological Stations in there
State or Territory, categorized in international airports, domestic airports and other. The focus
of the survey is on international airports, which are inter alia aeronautical meteorological
stations. The information of domestic and other airports is used for general awareness.
The statistics are based on the responses of 165 Members, which is 86% of all States and
Territories. Seventy-five percent of Members have 1 to 5 AMSs, and 12% have 6 to 10 AMSs in
their State or Territory, see Figure 31. Four percent or 6 Members have 11 to 15 AMSs, 3% or
5 Members have 16 to 20 AMSs, and 4% or 7 Members have 21 to 30 AMSs. 2 Members have
31 to 40 AMSs, and 2 Members have 41 to 50 AMSs. Finally one Member has 61 to 70 AMSs,
and one has 71 to 80 AMSs. Only one Member has more than 100 AMSs in his State.
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Figure 31. Number of airports per Member (sample size is 165)

The total number of aeronautical meteorological stations of these 165 Members is 1,256. The
total number of domestic airports for which services are being provided is 2,496. The total
number of other stations is 150.
Thirty-nine Members provided additional information on the number of airports in their State
or Territory. This included information about other airports, which are for example offshore
platforms in the North Sea in Europe.
Members were asked to indicate if the ownership of the meteorological observation
infrastructure at the aerodromes falls under the responsibility of the AMS. In more than 60%
of States and Territories the infrastructure is wholly owned by the AMS AMSP, and this is
unknown for 9%, see Figure 32. A situation where some infrastructure is owned by the AMS,
and some by other entities exists in 19% of States and Territories. In 2% of the cases the
ownership of the observation infrastructure is wholly and partly the responsibility of the AMS.
In 7% of the States and Territories the meteorological infrastructure at aerodromes is owned
fully by other entities not being the AMS AMSP. Specifically the latter situation could result in
challenges regarding the AMS service provision, for example regarding operational, technical,
legal or financial issues.
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Figure 32. Ownership of meteorological observation infrastructure at the aerodrome

Thirty-four Members provided specific details on the organization of the meteorological
observation infrastructure of aerodromes in their State or Territory.
Members were asked to indicate if the AMS meteorological observational data, regardless the
ownership of the meteorological infrastructure, was made available to the NMHS in their State
or Territory.
In 70% of the States and Territories the meteorological observational data of the AMS AMSPs
is made available, free of charge, to the NMHS (see Figure 33). In 6% of cases a charge is
involved for the NMHS, for 11% this is not applicable and for 10% of States and Territories this
is unknown. In 5% of States and Territories the observation data is not being made available
to the NMHS.
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Figure 33. Is meteorological observation data made available to the NMHS?
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Finally, Members were asked if there are any particular concerns with regard to the sharing
and provision of the meteorological observation data between service providers in their State
or Territory.
In total, 113 Members provided a response to this question. Ninety-six Members indicated that
there are no issues regarding the sharing and provision of the meteorological observation data
in their State or Territory.
Seventeen Members indicated that there are issues regarding the sharing and provision of the
meteorological observation data in their State of Territory. This included data quality and
transmission issues (to late or not real time due to security issues), data not being shared or
only be made available to flight service officers and not to the NMHS, cost recovery issues, and
foreseen issues with the ownership of data if other service providers are being certificated.
One Member stipulated that the NMHS may share observations made by government systems,
but proprietary data from commercial providers contains varying restrictions.
Summary of findings on organizational aspects of the aeronautical meteorological service
provision, Aeronautical Meteorological Station (AMS):
•

In total there are approximately 1,250 AMSs serving international air navigation
globally. This does not include the numbers for AMS of the 18 Members that did not
respond. The total number of domestic airports for which services are being provided is
2,500.

•

In more than 50% of the States and Territories the AMS AMSP is performed by NMHS
organizations only. In 16% the AMS AMSP functions are solely provided by air traffic
services organizations. Airports and commercial meteorological service providers
account for respectively 2% and 1%, and for 10% this is unknown. In 20% of States
and Territories the AMS AMSPs are made up of a combination of all mentioned entities.

•

In 29 States or Territories the NMHS is involved in one of the combinations. This means
that for in total 66% of States and Territories the NMHS is involved in providing AMS
functions. Similarly this is 28% for air traffic service organizations, 13% for airports,
7% for military and 4% for commercial meteorological service providers.

•

Based on the responses of 165 Members (86% of total) 75% percent of Members have
1 to 5 AMSs, and 12% have 6 to 10 AMSs in their State or Territory. The remainder
13% varies between 21 and 50 AMSs, and three Members (France, Russian Federation
and United States of America) have respectively 67, 71 and 153 AMSs.

•

In more than 60% of States and Territories the AMS infrastructure is wholly owned by
the AMS AMSP. A situation where some infrastructure is owned by the AMS, and some
by other entities exists in 19% of States and Territories.

•

In a minority (7%) of the States and Territories the meteorological infrastructure at
aerodromes is owned fully by other entities not being the AMS AMSP. Specifically the
latter situation could result in challenges regarding the AMS service provision, for
example regarding operational, technical, legal or financial issues.

•

In a majority (70%) of States and Territories the meteorological observational data of
the AMS AMSPs is made available, free of charge, to the NMHS. In 6% of cases a
charge is involved for the NMHS and in 5% of States and Territories the observation
data is not being made available to the NMHS. 17 Members (9%) indicated that there
are issues regarding the sharing and provision of the meteorological observation data in
their State of Territory.
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5.4

Compliance Monitoring of Aeronautical Meteorological Service Provision

5.4.1 Quality Management Systems

Section 5:
Compliance monitoring with focus on QMS, competency and qualification
NOTE: During the recent years, Members have been putting a lot of effort in ensuring compliance with the ICAO and
WMO requirements related to quality management, competency and qualification of the aeronautical meteorological
personnel. This section will provide information on the attained compliance of Member States as well as any
significant deficiencies.

Q5.1: Have the Aeronautical Meteorology Service Providers (AMSPs) in your
State/Territory established a properly organized Quality Management System
(QMS) for the provision of aeronautical meteorological service to international air
navigation?
If “YES”, please provide an indication of the type of QMS implemented

In 68% of States and Territories the AMSPs have a fully implemented QMS (see Figure 34). In
14% of the cases QMS is partially implemented, and 9% is unknown or did not respond. In 9%
of States and Territories there has been no implementation. Reasons provided for partial or
zero implementation of QMS are lack of funding and/or human resources, and/or low priority
of the government.
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Figure 34. QMS implementation per State or Territory

Those Members where AMSPs have implemented a QMS were asked to provide an indication of
the type of QMS. Of the States and Territories where AMSPs have implemented a QMS 12%
have an ISO 9001:2015 certification, 76% have an ISO 9001:2008 certification, and 12%
complies with ISO 9000 but without certification (see Figure 35).
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Figure 35. Type of QMS implementation (sample size is 130)

In October 2018 a certificate to ISO 9001:2008 will no longer be valid and an update to ISO
9001:2015 is required. Several Members indicated that they are in the process of migrating
towards ISO 9001:2015. In general a considerable effort is required from Members to comply
with the upgrade of the ISO standard before October 2018 or to become fully QMS compliant.
As shown in the previous section there can be multiple entities providing the MWO, AMO and
AMS functions in a State or Territory. This provides a challenge in depicting the QMS
implementation within a State or Territory as the MWO AMSP can be ISO certified, but one or
several of the AMO AMSPs or AMS AMSPs are not. In general the figures above account for the
main AMSP, and if all AMO and AMS functions are taken into account the overall QMS
implementation numbers will be lower. This is especially the case in RA I (Africa) where
ASECNA provides services for 18 countries and is QMS certified, but where the NMHS itself
may not have a fully implemented QMS.
Q5.2: Has a Safety Management System (SMS) been established for the provision
of the aeronautical meteorological service in your State/Territory?

NOTE: At present, there is no ICAO or WMO requirement for AMSPs to have a Safety Management System in place,
however some AMSPs have implemented an SMS in view of regional/national requirements.

At present there is no ICAO or WMO requirement for AMSPs to have a safety management
system (SMS) in place. In 23% of States and Territories a SMS is fully implemented, and 25%
are in progress of implementing (see Figure 36). In more than 50% of States and Territories
an SMS is not implemented, or the status is unknown. In many of the States where an SMS is
implemented, the AMSP entity is the air traffic services organization, for which SMS
requirements do exist.
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Figure 36. Implementation of SMS

Summary of findings on compliance monitoring of aeronautical meteorological service
provision, Quality Management Systems (QMS):
•

In a majority of States and Territories (over 80%) the AMSPs have a fully (68%) or
partially (14%) implemented QMS. This is a significant improvement compared to
previous years. At the same time more than 30% of Members face a regulatory risk
because of lack or only partially implemented QMS. The main reasons for such noncompliance have been stated as lack of funding and/or human resources, or low priority
given by the government.

•

The status of QMS implementation is given on a State or Territory level. Multiple
entities can provide the MWO, AMO and AMS functions in a State or Territory and it is
likely that one or more of these AMSPs is not compliant. It is difficult to reflect this
situation on a State Level, and it is the understanding of CAeM that in many cases the
QMS implementation status of the main AMSP is used. So in reality the number of
States and Territories where AMSPs have fully implemented QMS may be lower as AMO
and AMS AMSPs may not have been taken into account. A possible way to overcome
this is to start reporting the QMS implementation for MWO, AMO and AMS AMSPs in a
State or Territory.

•

Of the AMSPs that are fully compliant 12% have an ISO 9001:2015 certification. Given
the required update towards ISO 9001:2015 before October 2018, it is concluded that a
considerable effort is still required from Members to either comply with the upgrade of
the ISO standard or to become fully QMS compliant.

•

At present there is no ICAO or WMO requirement for AMSPs to have a safety
management system (SMS) in place. In 23% of States and Territories an SMS is fully
implemented, and 25% are in progress of implementing. In many of the States where
an SMS is implemented the AMSP entity is the air traffic services organization, for which
SMS requirements do exist.

GLOBAL SURVEY OF AERONAUTICAL METEOROLOGICAL SERVICE PROVISION 2017
5.4.2

37

Competency and Qualification

Q5.3: Has a national competency assessment programme for aeronautical
meteorological personnel been established in your State/Territory to ensure
compliance with the WMO competency requirements?
If “YES”, what is the frequency of the competency assessment (in years)?

Almost 70% of States and Territories have established a national competency programme for
aeronautical meteorological personnel (see Figure 37). No programme is in place in 10% of
States, the status is unknown for 11% of Members, and 11% of Members provided other
information, mainly describing their plans with regard to competency assessment.
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Figure 37. Existence of national competency programme

In total 114 Members provided information on the frequency of the competency assessment in
years. The majority of Members use a frequency of 1, 2 or 3 years, and less used is a
frequency of 5 years (see Figure 38).
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Figure 38 Frequency of competency assessment (sample size 114)

Q5.4: What is the status of the competency assessment of aeronautical
meteorological personnel (observers and forecasters) in your State/Territory in
accordance with the competency standards of WMO (applicable since 1 December
2013)?
Approximately 50% of Members have completed their competency assessment for aeronautical
meteorological observers and forecasters (see Figure 39). Circa 30% of Members are in
progress to comply with the competency assessment standards. Eight percent of Members
have not started yet, and for 12% the status is unknown.

38

GLOBAL SURVEY OF AERONAUTICAL METEOROLOGICAL SERVICE PROVISION 2017

Aeronautical meteorological forecasters
Complete

In progress

Aeronautical meteorological observers
Complete

0%

10%

20%

In progress

30%

40%

50%

60%

70%

Not
started

Unknown or
no response

Not
started

Unknown or
no response

80%

90%

100%

Figure 39. Status of competency assessment

Q5.5: What is the readiness in your State/Territory to comply with the WMO
qualification standard for aeronautical meteorological forecasters to become
applicable on 1 December 2016?

If the expected compliance level is below 25%, please provide a brief explanation, together with an
indication of the expected date when the qualification requirement would be fully met?

Close to 40% of Members indicate that there AMSPs are fully compliant with the WMO
qualification standard for aeronautical meteorological forecasters (AMF), see Figure 40. Forty
percent of Members indicated that 50% till 99% of their AMFs are compliant, for 12% of
Members less than half of their AMF comply, and the status is unknown for 10% of Members.
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Figure 40. Readiness to comply with AMF qualification standard

Summary of findings on compliance monitoring of aeronautical meteorological service
provision, competency and qualifications:
•

Almost 70% of States and Territories have established a national competency
programme for aeronautical meteorological personnel. The frequency of the
competency assessment varies and ranges between 1 and 5 years.

•

By the time of the survey approximately 50% of Members have completed their
competency assessment for aeronautical meteorological observers and forecasters in
accordance with the competency standards of WMO which are applicable since the 1st of
December 2013. Circa 30% of Members are in progress to comply with the competency
assessment standards. Eight percent of Members have not started yet, and for 12% the
status is unknown.
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•

Close to 40% of Members indicate that there AMSPs are fully compliant with the WMO
qualification standard for aeronautical meteorological forecasters (AMF) which is
applicable since the 1st of December 2016. Forty percent of Members indicated that
50% till 99% of their AMFs are compliant, for 12% of Members less than half of their
AMFs comply, and the status is unknown for 10% of Members.

•

In a majority of States and Territories the AMSPs comply with competency assessment
for aeronautical meteorological observers and forecasters, and qualification standards
for aeronautical meteorological forecasters. At the same time many Members face a
regulatory risk because of non-compliance with competency assessment and
qualification standards. Main reasons for such non-compliance have not been stated
and several Members provided information on the status of their national plans to
comply with WMO standards.

5.5

Cost Recovery for the Provision of Aeronautical Meteorological Service

Section 6:
Cost recovery for the provision of aeronautical MET service
NOTE: Many WMO Members have expressed concern regarding the difficulty in establishing effective national costrecovery mechanisms and requested the WMO Secretariat, in collaboration with ICAO Secretariat to enhance the
implementation guidance on cost recovery. To facilitate this task, this section will provide a "baseline" information
and would point to existing models and good practices.

Q6.1: What is the funding mechanism for aeronautical meteorological service
provision in your State/Territory?
In approximately 40% of the cases the aeronautical meteorological service provision is wholly
funded by the government budget (see Figure 41). In 20% of States and Territories the
service provision is fully funded via cost recovery mechanisms.
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Figure 41. Funding mechanism for WMO, AMO and AMS AMSPs

For 30% of States the funding mechanism is made up of combinations of government funding,
cost recovery and commercial revenues. Funding of meteorological service provision as
commercial in whole is the case for 4 Members only, of which two belong to ASECNA. 13
Members responded that services were partly funded commercially. No information is available
for the remaining 10% of States and Territories.
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The actual number of cost recovery is likely to be higher, as some respondents explained that
in their State cost recovery is applied, but the funds go directly to the government and a
budget is provided to the AMSP. Some AMSPs may also be unaware of the mechanism applied
by their government, which could include cost recovery.
Thirteen Members provided additional information on the funding of aeronautical
meteorological service provision in their State or Territory. Within the European Union a
charging scheme with cost risk sharing is applied for air navigation service providers, and
traffic risk sharing for air traffic services organizations.
Q6.2: If cost recovery exists in your State/Territory, what type of charges are
represented in the mechanism used to recover costs for the provision of
aeronautical meteorological service?
If available and allowed to be disclosed, what is the percentage of the MET charges as part of the
overall air navigation service charges in your State/Territory?

In total 98 Members (50%) provided information on the type of charges that are used to
recover costs for the provision of aeronautical meteorological service (see Figure 42). For
approximately 25% of Members the charges used are en-route and terminal. In 10% of the
cases only en-route charges, and in 5% only terminal charges are applied. Circa 10% is a
combination of en-route, terminal, specific regional charge or ticket tax or levies. In line with
the previous question circa 40% is not known or not applicable, as in many cases the service
provision is government funded.
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Figure 42. Type of cost recovery

Sixty-six Members responded with additional information on the MET component of the air
navigation service charges in their State or Territory. Twenty-four provided information on the
percentage of the MET charges as part of the overall air navigation service charges in their
State or Territory. The numbers were not known or not applicable for the other 42 Members
that responded.
Given the small sample size it is difficult to draw conclusions. Especially as there are some
outliers and the question is if all respondents understood the question correctly. The
information provided should not be considerate as accurate, but for information purposes the
distribution is shown in Figure 43. In the majority of the cases the percentage of the cost of
aeronautical meteorological service provision lies between 4% and 10% of the overall air
navigation service charge.
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Figure 43. MET costs as part of overall air navigation charge (sample size 24)

Q6.3: Does your State/Territory include a portion of the cost for core
meteorological facilities or services (core cost) in the cost recovery arrangements
for aeronautical meteorological service provision?
NOTE: Core cost refers to a fair share of the costs for infrastructure like e.g. Numerical Weather Prediction, weather
radar, satellite. Information about "core cost" is available in the Guide to Aeronautical Meteorological Service Cost
Recovery (WMO-No.904)

If “YES”, please specify the portion (as percentage) of the "core cost".

In 30% of States and Territories a portion of the cost for core meteorological facilities or
services (core costs) is included in the cost recovery arrangements for aeronautical
meteorological service provision. Forty percent of States and Territories do not include the core
costs in the cost base of aeronautical meteorological service provision, and 30% is unknown or
did not respond.
A breakdown of the use of ‘core cost’ on a regional association level is shown in Figure 44. The
graph shows the variation per regional association, showing the percentage of States and
Territories within that regional association where the core costs are included in the cost base
for aeronautical meteorological service provision. In RA V (South-West Pacific) almost 40%,
and in RA VI (Europe) almost 50% of States and Territories allocate a share of the 'core costs'
to the service provision, versus for example RA I (Africa), RA II (Asia) and RA III (South
America) where this is lower than 20%.
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Figure 44. Regional breakdown of the use of ‘core cost’

The 55 States and Territories that do include 'core costs' to the cost base of aeronautical
service provision were requested to specify the portion as percentage of the overall 'core costs'.
In total 22 of these 55 respondents did not provide information (no response 11, ‘unknown’ 7
and 4 ‘not available’). The other 23 respondents provided the percentage of 'core cost' that
was allocated to aeronautical meteorological service provision (see Figure 45). This ranged
from 5% to 70%, where the average is 34%.
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Figure 45. Portion of core costs allocated to aeronautical meteorological service provision (sample size 23)

One Member noted that only the costs of the weather radar were included as core costs.
Several Members mentioned that a share of the costs of weather radar, infrastructure and
satellite costs were allocated to aeronautical meteorological service provision as core costs.
One Member reported that core costs were no longer allocated to aeronautical meteorological
services due to the open data policy of the EU, but that instead general overhead was
allocated.
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Q6.4: Please feel free to provide any other remark that you feel may be of use for
this survey concerning cost recovery.
In total 78 Members (40%) provided additional information concerning cost recovery in their
State or Territory. This included the lack of a cost allocation system, the lack of a cost recovery
programme or not being effective, to plans to implement cost recovery systems.
Respondents also mentioned costs being recovered by the State, but funds not being
transferred to the AMSPs. In other cases the MET costs are part of the overall air navigation
service charge and not identified in detail. In a number of cases the costs for the AMSPs were
paid from the government budget or by another State. Four Members requested assistance
from ICAO and WMO in developing and implementing a cost recovery system and providing
detailed guidance as well as hosting cost recovery workshops.
One Member responded that a charge could be useful but in small countries that could be a
deterrent to the users who already pay a number of other user charges. Another Member
noted that without cost recovery the MWO had difficulty in acquiring funds to upgrade their
system.
Finally, one Member noted that the open data policy that was supported by the EU in Europe
may have an effect on the implementation of the core cost principle in Europe. This could
result in core costs no longer being allocated to meteorological services for air navigation
although the attribution of general overhead costs to the cost base of meteorological services
remains possible.
Summary of findings on cost recovery for the provision of aeronautical meteorological:
•

Cost recovery for aeronautical meteorological service provision is applied in 50% of
States and Territories. In approximately 40% of States and Territories the aeronautical
meteorological service provision is wholly funded by the government budget, and in
20% the service provision is fully funded via cost recovery mechanisms. For 30% of
States and Territories the funding mechanism is made up of combinations of
government funding, cost recovery and commercial revenues. The actual number of
cost recovery is likely to be higher as in some States cost recovery is applied but is not
directly linked to the budget of the AMSP. The AMSP may also be unaware of the overall
air navigations services cost recovery mechanism applied by the government, which
could also include a meteorological component.

•

Cost recovery is applied in the form of en-route and terminal charges for approximately
25% of States and Territories. In 10% of States and Territories only en-route charges,
and in 5% only terminal charges are applied. Approximately 10% is a combination of
en-route, terminal, specific regional charge or ticket tax or levies. Circa 40% is not
known or not applicable given the government funding of the aeronautical
meteorological service provision.

•

Members provided additional information concerning cost recovery including the lack of
cost allocation systems, lack of cost recovery programme or not being effective, to
plans to implement cost recovery systems.

•

A first estimation, based on a small and not representative sample of Members, is that
the costs of aeronautical meteorological service provision account for 4% to 10% of the
overall air navigation service charge.

•

In 30% of States and Territories a portion of the cost for core meteorological facilities
or services (core costs) is included in the cost recovery arrangements for aeronautical
meteorological service provision. In RA V (South-West Pacific) almost 40%, and in RA
VI (Europe) almost 50% of States and Territories allocate a share of the 'core costs' to
the service provision, versus for example RA I (Africa), RA II (Asia) and RA III (South
America) where this is below 20%. Significant variations exist between Members
concerning the proportion of core costs being allocated to aeronautical meteorological
service provision.
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•

As part of their responses, four Members requested assistance from ICAO and WMO in
developing and implementing a cost recovery system and providing detailed guidance
as well as hosting cost recovery workshops.

•

Best practices are identified as States and Territories having a cost allocation system
and a cost recovery mechanism in place. The aeronautical meteorological service
provision is fully funded from either government budget or cost recovered via en-route
and terminal charges. If required, a fair share of the core infrastructure costs can be
allocated to the costs of the aeronautical meteorological service provision via the core
cost mechanism.

5.6
Details on Technical Capacity in the Provision of Aeronautical Meteorological
Services

Section 7:
Details on technical capacity in the provision of aeronautical MET service
NOTE: This optional section is intended to collect information on the technical capacity of the AMSPs in different
Members/Regions. This information, while not exhaustive, would serve as a "baseline" in determining the need for
technical assistance activities in the future.

5.6.1 Aerodrome Observations
Q7.1: Aerodrome observations
7.1.1. Please indicate the nature of aerodrome observations produced in your State/Territory for
international exchange.
Where aerodrome observations are produced manually and automatically (i.e. METAR and SPECI plus
AUTO thereof) please provide an indication of the manual:automatic ratio if known, e.g. 60:40.
7.1.2. Are there plans in your State/Territory for migrating to fully automated aerodrome
observations? If your answer was “NO", please specify the reason.

In almost half (48%) of the States and Territories the AMS AMSPs produce METAR and SPECI
manually with the aid of automated weather observing equipment (see Figure 46). In 9% of
States and Territories the METAR and SPECI are produced without the aid of automated
weather observing equipment (AWOE). The production of AUTO METAR and AUTO SPECI (with
no manual intervention) only, is the case in less than 1% of the States and Territories.
Combinations of these three types amount for 32% of Members, and for 9% this is unknown.
48%

Manually with the aid of AWOE
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automatically by AWOE w/o manual intervention
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Figure 46. Nature of aerodrome observations
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The question is how Members have interpreted the notion of manual production of METAR and
SPECI without automated weather observation systems. It is the understanding of CAeM that
for these situations a minimum set of sensors does exist. This will likely be the case for wind,
temperature and pressure, but sensor readings will not be automatically integrated in the
production system. Other observations like cloud height, cloud coverage, visibility and weather
will most likely be observed manually by the observer.

Number of States or Territories

Several Members provided additional information on the distribution of manual and automated
observations in their State or Territory. Forty-eight Members provided a ratio between manual
and automated ranging from 100% manual to 100% automated as shown in Figure 47.
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Manual:Auto Ratio (Sample Size 48)
Figure 47. Ratio manual versus automated aerodrome observations

Almost 50% of Members indicated that there are plans to migrate to fully automated
aerodrome observations, which is already the case for 3% of Members (see Figure 48). Almost
40% of Members indicated that there are NO plans to migrate to fully automated aerodrome
observations.
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Figure 48. Plans for migrating to fully automated aerodrome observations

A breakdown of the plans for migrating to fully automated aerodrome observations on a
regional association level is shown in Figure 49. The graph shows the variation per regional
association, showing the percentage of States and Territories within that regional association
which have plans towards full automation. The differences between regional associations are
significant, for example in RA I (Africa) and RA V (South-West Pacific) approximately 70% of
Members plan for full automation, where this is 40% in other regions, and 23% in RA IV
(North America, Central America and the Caribbean). This could perhaps be explained by a
different understanding of the definitions of ‘fully automated’ and 'manual observations with
the assistance of automated sensors’.
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Figure 49. Plans for migrating to fully automated aerodrome observations

Members that have no plans to migrate to fully automated aerodrome observations were
requested to provide additional information. Sixty-five Members responded and a summary of
these responses is provided:
•

•
•
•
•
•
•
•

Several respondents indicate that there will be a mix of fully automated observations,
and manually observations supported by automated weather observing equipment for
larger and or congested airports (and as such not fully automated within a State or
Territory);
Several respondents indicate that automated observations will be in place outside
opening or non-operational hours;
Others indicate that it will be semi-automated only with manual supervision over the
system;
Several respondents indicate quality issues with prevailing visibility, clouds, present
weather, convection, dust, unstable weather and freezing/frozen precipitation;
Lack of funding is mentioned as reason not to migrate towards more automation;
Several respondents indicate no need for fully automated observations due to
maintenance costs (isolated islands), complex terrain, or lower priority within overall
ASBU objectives;
One Member mentioned that the cost of sensors (including contingency procedures,
security, cost of communication infrastructure) outweighs the labor costs;
One Member notes that until such time that all elements can be automated there will be
a service need to augment specific present weather elements at selected aerodromes.

Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, aerodrome observations:
•

In almost half (48%) of the States and Territories the AMS AMSPs produce METAR and
SPECI manually with the aid of automated weather observing equipment. In 9% of
States and Territories the METAR and SPECI are produced without the aid of automated
weather observing equipment. The production of AUTO METAR and AUTO SPECI (with
no manual intervention) only is the case in less than 1% of the States and Territories.
In 32% of States and Territories the aerodrome observations are made up of a
combination of these three methods of producing METAR and SPECI.

•

Forty-eight Members provided the ratio between manual and automated aerodrome
observations in their State and Territory and this ranges from 100% manual to 100%
automated.

•

Almost 50% of members indicated that there are plans to migrate to fully automated
aerodrome observations, which is already the case for 3% of Members. Almost 40% of
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Members indicated that there are NO plans to migrate to fully automated aerodrome
observations. The differences in this regard between regional associations are
significant, for example in RA I (Africa) and RA V (South-West Pacific) approximately
70% of Members plan for full automation, where this is 40% in other regions, and 23%
in RA IV (North America, Central America and the Caribbean).
The reasons for not migrating fully to automated aerodrome observations vary
significantly between States and Territories and across regions and includes quality
issues, lack of funding or negative business cases as well as States and Territories that
opt for a hybrid approach. Such hybrid approaches include fully automated observations
only outside opening hours or non-operational hours of the aerodrome, semi-automated
observations only with manual supervision over the system, and scenarios consisting of
a mix of fully automated observations and manual observations, supported by
automated weather observing equipment, for larger and or congested airports.

•

5.6.2 Forecasts for Aviation
Q7.2: Forecasts for aviation
7.2.1. Please indicate the extent to which your AMO(s) utilize nowcasting products and numerical
weather prediction model output in the production of aeronautical meteorological forecasts and
aerodrome warnings.
7.2.2. If your answer to the preceding question was “To some extent" or "Fully utilized", please
indicate the types of the products/outputs used and their application in the forecast production
process.

Almost 40% of AMO AMSPs fully utilize nowcasting products in the production of aeronautical
meteorological forecasts and aerodrome warnings (see Figure 50). Thirty-five percent uses this
information to some extent, and 25% of the AMO AMSPs is not using nowcasting products at
all, and for 12% this is unknown.
Fifty-five percent of AMO AMSPs fully utilize numerical weather prediction model output in the
production of aeronautical meteorological forecasts and aerodrome warnings. Almost 30%
uses this information to some extent and 8% is not using this information at all, and for 12%
this is unknown.
This question may not have been fully understood by all respondents and the number of States
and Territories that utilize nowcast and NWP information may actually be higher than depicted
in Figure 41.
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Figure 50. AMO use of NWP and nowcasting products
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In total 117 Members provided information on the products and outputs used for nowcasting
and forecasting in support of international air navigation. In general these are numerical
weather prediction models and their outputs, weather radar, satellite imageries, WAFS data
and lightning detection information. Mentioned in RA VI (Europe) are also Model Output
Statistics and Ensemble forecast products. Little information was provided regarding the use of
the data in the forecast production process.
A detailed summary of the information provided by respondents grouped per regional
association is provided in Appendix 4. Note that the information is not comprehensive and
based only on the information provided by the respondents.
Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, forecasts for aviation:
•

Almost 80% of AMO AMSPs do utilize NWP output and nowcasting products (fully or to
some extent) in the forecasting process, including warnings, while a minority of
approximately 10% of AMSPs do not.

•

Products and outputs used for nowcasting and forecasting in support of international air
navigation are in general numerical weather prediction models and their outputs,
weather radar, satellite imageries, WAFS data and lightning detection information.

•

The specific models, satellites and systems that are used vary significantly between the
regional associations.

5.6.3 Forecast Verification
Q7.3: Forecasts verification
7.3.1. Please indicate whether your AMSP(s) conduct forecast verification.
•
If “YES”, please provide an indication of the types of forecast products for which verification is
conducted.
•
If “NO”, please provide an indication of whether forecast verification activities are planned and, if
so, by when.

Sixty-six percent of AMSPs conduct forecast verification, and 21% do not (see Figure 51). For
13% of the AMSPs it is unknown if forecast verification is being conducted.
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Figure 51. AMSP use of forecast verification

A breakdown of the use of forecast verification on a regional association level is shown in
Figure 52. The graph shows the variation per regional association, showing the percentage of
States and Territories within that regional association where forecast verification is in place. In
every region at least 50% of States and Territories conduct forecast verification, up to 90% for
RA VI (Europe).
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Figure 52. Regional distribution of AMSP use of forecast verification

On request, 126 Members (66%) provided an indication of the types of forecast products for
which verification is conducted. Of the 66% of Members that do conduct forecast verification
almost half (44%) verifies TAF only. The other half is made up of combinations of TAF,
SIGMET/AIRMET, and aerodrome warnings.
Additional information was provided by 27 Members. Verification takes also place for TREND (8
Members), lower levels of SIGWX (3), take off forecasts (2), GAMET (2), lower levels of upper
wind (1) and NWP (1).
One Member responded that online forecaster verification for all 678 TAFs is in place, with the
fidelity to allow each forecaster to view their own statistics. TAFs are evaluated every 5 mins
against the METAR. For AIRMET/SIGMET, verification is on the size of the warning area.
Members that do not conduct forecast verification were requested to indicate whether forecast
verification is planned. Thirty-five Members responded of which four Members indicated that
verification was not planned. Nineteen Members indicated that it was planned to have
verification in place before 2019, and three Members before 2022. Two Members were further
investigating the issue and two were expanding from TAF verification to other products. Two
Members indicated that the verification was done by other Members. Two Members mentioned
the use of Hong Kong Observatory software through the WMO cooperation forum. Three
Members mentioned that CIMH Regional Centre was setting up a service to verify aeronautical
meteorological products
Based on these responses it can be concluded that the percentage of Members that will have
verification in place for one or more meteorological forecast products for aviation as of 2019
will be around 80%.
Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, forecast verification:
•

Almost 70% of States and Territories conduct forecast verification for either TAF,
AIRMET/SIGMET or aerodrome warnings, and this percentage will go up to 80% by
2019.

•

In every regional association at least 50% of States and Territories conduct forecast
verification, but the highest level of forecast verification implementation is by far in RA
VI (Europe) with 90%.
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5.6.4 Aircraft-based Observations
Q7.4: Aircraft-based observations
7.4.1. Please indicate whether aircraft-based observations are used in the meteorological forecast
production process. If “YES”, please provide details of how such observations are used.

NOTE: Aircraft-based observations includes those derived via aircraft meteorological data relay (AMDAR), automatic
dependent surveillance (ADS) and secondary surveillance radar (SSR) Mode S.

Approximately 30% of Members use aircraft-based observations from AMDAR, ADS and/or SSR
Mode S in the aeronautical meteorological forecast production process (see Figure 53). Fiftyfour percent of Members do not use this information, and for 15% this is unknown.

Unknown or
no response
15%
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ADS and/or
SSR Mode S
31%

Not used
54%

Figure 53. AMSP use of aircraft-based observations

The 59 States and Territories that do use aircraft-based observations in the aeronautical
meteorological forecast production process were requested to provide details of how such
observations are used. Forty-nine Members responded of which 21 provided additional
information on how aircraft based observation data was collected via AMDAR or ADD (e.g.
Mode-S), or how Special Air Reports were used. The other 28 Members provided information
on how aircraft-based observations are used within AMSPs and this falls into two parts:
1. The aircraft-based observations (mainly wind and temperature) are used to produce
initial fields for global and limited-area numerical weather prediction models, to provide
weather model nowcasts and forecasts, and to verify numerical weather prediction
models.
2. The aircraft based observations (mainly wind and temperature) are used by forecasters
of MWO, AMO and AMS for the production of meteorological products and services. For
MWO this includes completing the picture for cloud layers and tops, also likely areas of
icing and turbulence to help verify the model guidance products, and as input for
issuing SIGMETs. For AMO the data serves as input for production process (local
analysis and forecast) of for example TAFs, freezing level, low level winds, for low level
forecasts, and consultation with users. For AMO and AMS the data is also used for
(automated) real time windshear alerting service or better resolution for areas of low
level windshear or inversion notifications for forecasters. Post-flight aircraft-based
observation data are also used for product verification and in verification and algorithm
tuning for windshear, turbulence and high-altitude engine icing alerting.
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Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, aircraft-based observations:
•

At the time of survey 30% of Members use aircraft based observations from AMDAR,
ADS and or SSR Mode S in the aeronautical meteorological forecast production process.

•

The use of the observations, mainly wind and temperature, is twofold. As input for NWP
to provide weather model nowcasts and forecasts, as well as for NWP verification. And
as information to be used by forecasters of MWO, AMO and AMS AMSPs for the
production of meteorological products and the provision of services.

5.6.5 SIGMET and AIRMET Information
Q7.5: SIGMET and AIRMET information
7.5.1. Please indicate which of the following information sources are used in the production of SIGMET
and AIRMET information?
7.5.2 Do the MWO(s) in your State/Territory conduct cross-border coordination for SIGMET production
with MWO(s) in neighbouring FIR(s)? If “YES”, please provide details.

Most used in the production of AIRMET and SIGMET, with almost 80%, is satellite information,
see Figure 54. Numerical weather model data output is used in almost 70% of States and
Territories, followed by Special Air Reports at 60%. Lightning detection systems, weather radar
network composite and Doppler weather radar are used in 40% of States and Territories. Lidar
is used in 5% of the cases and 5% is using other information.
Satellite information

77%

Numerical model output

67%

Special air reports

57%

Weather radar network composite

43%

Doppler weather radar

41%

Lightning detection systems

40%

Other

14%

Lidar (any type)

5%
0%

10%

20%

30%

40%

50%

60%

70%

80%

Figure 54. Information used for AIRMET and SIGMET production

It is to be noted that 25% of States and Territories have no MWO responsibility, and it has not
been analyzed if these 25% are not, fully or partially included in the above numbers.
Additional information was provided by 26 Members. Of these 26 responses 13 mentioned not
to have MWO responsibilities. The other 13 identified other sources being used for AIRMET and
SIGMET production, being; WAFC, TCAC, VAAC, SADIS, volcanic observatories, wind profiler,
METAR, SPECI, synoptic observations, Special Air Reports, AMDAR, derived upper air wind and
temperature observations from Mode-S EHS surveillance data, pilot reports via ATC, and radio
soundings.
Members were requested to indicate if the MWO AMSPs in their State or Territory conducted
cross-border coordination for SIGMET production with MWOs in neighboring FIRs.
In 35% of States and Territories the MWO AMSPs conduct cross-border coordination for
SIGMET production with MWOs in neighboring FIRs (see Figure 55). The MWO AMSPs of 34%
of Members do not conduct cross-border coordination and for almost 20% this is unknown.
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Unknown or
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Figure 55. MWO cross-border coordination

A breakdown of the cross-border coordination of MWO AMSPs on a regional association level is
shown in Figure 56. The graph shows the variation per regional association, showing the
percentage of States and Territories within that regional association where cross-border
coordination is conducted. This ranges from 15% in RA II (Asia) to 58% in RA VI (Europe).

RA VI

58%

RA V

33%

RA IV

27%

RA III

17%

RA II

15%

RA I

30%

Global

34%
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Figure 56. Regional distribution of MWO AMSP cross-border coordination

In total 63 Members provided details on cross-border coordination for SIGMET production with
MWOs in neighboring FIRs. In general the States or Territories where MWO AMSPs conducted
SIGMET coordination were mentioned. These are:
•
•
•
•
•
•
•
•
•
•
•

ASECNA members in RA I (Africa)
South Africa, Seychelles and France
Comoros and Madagascar
Sierra Leone, Liberia and Guinea
United Republic of Tanzania and EAC
SIGMET harmonization project Japan, Thailand, Philippines,
Uzbekistan, Kazakhstan and Kyrgyzstan
Puerto Rico and Trinidad and Tobago
Canada, USA and United Kingdom of Great Britain and Northern Ireland
Fiji, New Zealand and Australia
Indonesia, Singapore, Kuala Lumpur and Malaysia started a pilot project for ASEAN
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since 4th October 2016 until 3rd March 2017 (5-months)
Japan, Viet Nam, Lao People’s Democratic Republic and Thailand
Belarus and Russian Federation
MET Alliance AMSPs - Belgium, Luxembourg, France, Germany, Austria, Switzerland,
The Netherlands, and Ireland, as well as with United Kingdom for some AMSPs
NAMCON AMSPs - Finland, Estonia, Latvia, Denmark, Sweden, Norway and Iceland, as
well as with Germany and Latvia for some AMSPs
Croatia, Slovenia, Bosnia and Herzegovina and Serbia
Czech Republic and Germany
Ireland and United Kingdom
Spain and United Kingdom
Romania and Bulgaria

Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, SIGMET and AIRMET information:
•

A multitude of information sources is used for the production of AIRMET or SIGMET by
MWO AMSPs. Most used are satellite information (almost 80%) and Numerical weather
model data output (almost 70%) as well as Special Air Reports (60%). Followed by
lightning detection systems, weather radar network composite and Doppler weather
radar (all 40%), and Lidar is used in 5% of the States and Territories.

•

In 35% of States and Territories the MWO AMSPs conduct cross-border coordination for
SIGMET production with MWOs in neighboring FIRs.

5.6.6 Advanced Products and Services
Q7.6: Advanced products and services
7.6.1. Please provide information on advanced products and services to air traffic management (ATM)
beyond those currently defined in ICAO Annex 3/WMO Technical Regulations No. 49, Volume II.
Explain briefly the types of advanced products and services and the methods used to make them
available or to disseminate them.

Of the 99 Members that responded 59 Members provided a response that included current
ICAO Annex 3 products and services. Forty Members provided information on advanced
products and services to air traffic management beyond these currently defined in ICAO Annex
3 and WMO Technical Regulations No. 49, Volume II. This included weather radar data and
space weather information. Several services for airports and airlines were mentioned. The
majority of responses identified services for air traffic services organizations in much detail.
These are for example special nowcasts and forecasts as input for airport collaborative decision
making and decision support systems, LVP and probabilistic forecasts, turbulence and lightning
products, wind aloft and integrated terminal weather systems. A full overview of the responses
provided is available in Appendix 5.
Summary of findings on details on technical capacity in the provision of aeronautical
meteorological services, advanced products and services:
•

Forty Members provided information on advanced products and services to air traffic
management beyond these currently defined in ICAO Annex 3 and WMO Technical
Regulations No. 49, Volume II.

•

This included weather radar data, space weather information, as well as services for
airports and airlines. The majority of responses identified services for air traffic services
organizations in much detail. These are for example special nowcasts and forecasts as
input for airport collaborative decision making and decision support systems, LVP and
probabilistic forecasts, turbulence and lightning products, wind aloft and integrated
terminal weather systems.
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5.7

Identification of Members Challenges to Inform CAeM Priorities

Section 8:
Identification of Members' challenges to inform CAeM priorities
Q8.1: From your perspective, please choose up to 5 challenges faced by the
AMSP(s) in your State/Territory at present and in the near future.
NOTE: Please rank them in terms of importance for your Organization (No.1 - most important, No.5 - least
important). Options you may choose:
•
•
•
•
•
•
•
•
•
•
•
•
•

Migration to XML,
QMS implementation/maintenance,
Competency assessment,
Cost-recovery implementation,
Qualification of AMF (including lack of qualified personnel),
Automation of aerodrome observation,
Maintenance and calibration of observing equipment,
SIGMET quality,
Meeting demands for advanced products and services,
Advances in flight briefing and documentation,
Climatological information,
Climate change impacts on aviation,
Advanced MET information and services for TA or others.

8.2. Please define up to 5 priorities to be considered by the CAeM in developing the Long-Term Plan for
the WMO AeM Programme with horizon 2030.

Members were asked to choose up to 5 challenges faced by the AMSPs in their State or
Territory at present and in the near future, and to rank them in terms of importance where
no.1 is most important and no. 5 was least important. Members could choose from 13 predefined challenges (see Q8.1) or provide up to 2 specific challenges using the ‘other’ option.
In total 167 Members (88%) chose up to 5 challenges faced by the AMSPs in their State or
Territory at present and in the near future. The results have been weighted taking into account
the priority from 1 to 5 by multiplying the response with a factor 5 to challenge 1, with a factor
4 to challenge 2, and so on to a factor 1 for challenge 5. Providing weight to the responses has
only changed the order of the priority of challenges slightly, compared to the rating on a single
count.
The top 5 challenges received are ranked in group 1. Based on the individual count of all
responses these challenges received almost even numbers of responses and could be given the
same priority. Applying the weight factor leads to the following priority of the top 5 challenges:
1:
2:
3:
4:
5:

Migration to XML
Qualification of AMF (including lack of qualified personnel)
QMS implementation/maintenance
Maintenance and calibration of observing equipment
Automation of aerodrome observation

The second group, ranked 6 till 10, consists of the following challenges:
6: Meeting demands for advanced products and services
7: Cost-recovery implementation
8: Competency assessment
9: SIGMET quality
10: Advanced MET information and services for terminal area
Finally, the third group contains challenges that were addressed by fewer Members, of which
the last 2 were mentioned in small numbers only.
11:
12:
13:
14:
15:

Advances in flight briefing and documentation
Other-1 (see below)
Climate change impacts on aviation
Climatological information
Other-2 (see below)
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Twenty-six Members provided additional challenges, of which half were priority 1 or 2, and
these are reflected as ‘Other-1’ and ‘Other-2’. Several of these Members identified challenges
regarding competition from other providers (private sector, commercial providers or
regionalization) on aeronautical meteorological service provision. Especially in Europe there is
the challenge to comply with the cost reduction targets of Single European Sky, and at the
same time comply with regulations and to contribute to increased safety and capacity by
improving meteorological services for air traffic management.
The challenges on top of the list have an operational focus. This can be explained by the fact
that the pre-defined challenges by CAeM itself have an operational focus. It can also be
explained by the operational nature of the respondents that have been contacted to conduct
the CAeM survey.
Some more strategic responses on for example, how to remain designated as AMSP in the
future, were provided under the ‘other’ option.
The last question of the survey concerned priorities for the Long-Term Plan for the WMO AeM
Programme with horizon 2030. In total 120 Members responded and provided one or more
priorities. The outcome is very similar to the previous question and is for that reason not
included in the report.
Concerning the Long-Term Plan it is noteworthy to read the summary of the special dialogue
on the future of aeronautical meteorological service that took place during Executive Council
69 in Geneva in May 2017.
The strategic outcomes of the special dialogue, combined with the challenges provided in the
CAeM survey, provide a comprehensive overview of today’s challenges in the domain of
aeronautical meteorological service provision.
Summary of findings on identification of Members challenges to inform CAeM:
•

In total 167 Members (88%) chose up to 5 challenges faced by the AMSPs in their State
or Territory at present and in the near future.

•

This resulted in the following top 10 priority of challenges:
1. Migration to XML
2. Qualification of AMF (including lack of qualified personnel)
3. QMS implementation/maintenance
4. Maintenance and calibration of observing equipment
5. Automation of aerodrome observation
6. Meeting demands for advanced products and services
7. Cost-recovery implementation
8. Competency assessment
9. SIGMET quality
10. Advanced MET information and services for terminal area

•

Several Members identified other challenges for example competition from other
providers (private sector, commercial providers or regionalization) on aeronautical
meteorological service provision. Especially in Europe there is the challenge to comply
with the cost reduction targets of Single European Sky, and at the same time comply
with regulations and to contribute to increased safety and capacity by improving
meteorological services for air traffic management.

•

The identified challenges have an operational focus. An explanation for this could be
that the pre-defined challenges by CAeM have an operational focus itself. Another
explanation could be the operational nature of the respondents that have been
contacted to conduct the CAeM survey.

•

The strategic outcomes of the special dialogue on the future of aeronautical
meteorological service (EC 69, Geneva, 2017), combined with the challenges provided
in this survey, provide a comprehensive overview of today’s challenges in the domain of
aeronautical meteorological service provision
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5.8

Final Comments and Requests for Support

Section 9:
Final comments and Thanks
Q9.1: Please feel free to add final comments.
Thank you for taking time to participate in our survey. We truly value the information you have
provided. To stay up with the latest WMO-AEM news, visit our website.

In total 63 Members responded and provided a comment, of which 34 expressed their
appreciation and thanks for the survey initiative.
Eight Members provided advice to CAeM and a summary is presented here:
•
•

•

•
•

It is very important to make progress in operational MET service, cost recovery and not to
lose the quality of aeronautical meteorological service provision.
Proposed priority areas for future programme:
o Development of route specific products and services to cater the tactical
requirements of flights.
o Collaboration with aircraft system developers for wider usages of aircraft sensors for
generation of meteorological data including development of sensors which may not
be of direct usages for navigational purposes but considered vital for generation and
validation of aeronautical weather products.
o Technology development for seamless dissemination of products in cockpit.
o Introduction of programme for real time measurement and exchange of data
required for monitoring carbon emission.
o Development of structured services and standards for terminal area MET services in
consultation with ICAO and ATS service providers.
o Development of detailed guidelines and standards for space weather programme.
Besides the challenges and priorities listed in section 8, many more topics will need to be
taken care of for example we still need to become more customer oriented. If we propose
new solutions as MET community, we need to be able to better sell them: what is in it for
the end users in a quantifiable performance improvement. We may need to look more at
developing cost-benefit analysis to convince our customers.
Please include also the WAFCs, VAACs and TCACs in this survey, to provide an
encompassing overview of the global arrangements of ICAO meteorological service
provision for international air navigation.
Least developed countries (LDCs) are negatively affected by high turnover of staff, therefor
endorse support for training centers like the Caribbean Institute for Meteorology and
Hydrology.
o Need for language translation, so much training becoming available, but the lack of
translation is hurting LDCs in the long term.
o QMS sustainment for LDCs will remain an issue, need to continue workshops and
innovative training to address.
o Understand that XML migration will be difficult for LDCs. So OPMET databanks need
to translate OPMET data, WMO should recognize and support.

Furthermore, 2 Members reported being faced with serious challenges, and 19 Members
requested WMO and/or ICAO for direct or indirect support under the final comment section.
The types of support mentioned were technical and training support from the international
community via WMO and/or ICAO to enhance capacity and capability building. This could be in
the form of workshops or other forms of regional coordination, or via long term scholarships
for education and training of the MET personnel. Several Members requested financial support
for training of their staff, or for modernizing equipment. Several Members requested support
regarding implementation of cost recovery, and collaboration to educate users of
meteorological service provision on the importance of cost recovery for better service delivery.
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In addition, a number of questions provided in the report with Members reporting challenging
circumstances or request for support. To provide a general overview of the situation the
responses to the questions are provided.
There is some subjectivity in the classification and analysis of these responses, for example
rubricating a response as ‘request for support’ instead of ‘challenging circumstances’. Also,
only comments provided under ‘other’ responses have been incorporated, and as such the
‘non-compliant’ responses are not shown here. It is advised to read the survey report to get an
overall idea of regional and global implementation and compliancy. Finally, not all comments
are included, only the ones that were understood as identifying an issue for the Member, or a
direct or indirect request for support by the Member. Responses of Members that identified an
issue, and explained that the issue is under control or is taken care of in time, have not been
included.
Concerning oversight (Q3.5) 11 Members reported challenging circumstances, and 3 Members
requested support from either WMO or ICAO.
Concerning the provision of meteorological observation data between service providers (Q4.3.5)
2 Members reported issues with cost recovery. For all concerns raised by the 17 Members on
this topic see chapter 5.3.3.
Concerning QMS compliance (Q5.1) 7 Members reported challenging circumstances, mainly
due to a lack of qualified staff and financial constraints.
Concerning cost recovery (Q6.3) 5 Members requested assistance and implementation support,
in the form of training or workshops, from ICAO and/or WMO.
In total 38 Members provided responses to the survey indicating challenging circumstances, or
directly or indirectly requesting WMO and/or ICAO for support. A regional distribution of these
38 Members is shown in Figure 57. Members from all regions responded, except for RA III
(South America). Also, 18 Members did not respond to the CAeM survey and have been
included in this figure to show where additional regional action by CAeM may be required.
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A Request for support / challenging circumstances

5

2

RA VI

B No response to CAeM survey
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7
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Figure 57. Regional distribution of requests for support and non-responders to survey

In total the number of non-responders, and Members with challenging circumstances or
Members with requests for support is 56, or approximately 30% of all Members. Within a
regional association this number ranges from 0% in RA III (South America), 14% in RA VI
(Europe), 33% in RA II and RA V (Asia and South-West Pacific) and 42% in RA I and RA III
(Africa and North America, Central America and the Caribbean).
This information will be used by CAeM in defining the CAeM priorities and selecting regions and
Members to support for capacity development.
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6.

GENERAL FINDINGS, TRENDS AND RECOMMENDATIONS

For the first time a consolidated picture of the global aeronautical meteorological service
providers regulatory, institutional, organizational and technical landscape for MWO, AMO and
AMS functions is available. In this chapter some general findings, trends and recommendations,
without repeating all the detailed findings of the previous chapter, are provided.
There is a large variety of arrangements and conditions within and between States and
Territories, as well as across regions, for the provision of aeronautical meteorological service.
The maturity of aeronautical meteorological service providers varies significantly across the
WMO Members.
National legislation and regulations
In more than 80% of members the provision of meteorological services for international air
navigation is formally regulated, ICAO and WMO regulatory provisions are reflected in the
national legal/regulatory framework, and MWO, AMO and AMS functions are assigned through
a formal designation to service providers. All in all this is a positive trend and WMO could
consider to assist the remaining 15% of Members where there is inadequate national
regulatory frameworks in order to improve the situation.
Institutional arrangements
There is a notable trend to organize functional separation at a national level between regulator,
service provider and oversight, which is already the case for more than 70% of Members. In
general the CAA or the ministry acts as the regulator, but in almost 20% of States and
Territories the NMHS acts as regulator and provides oversight. Related, the notion of
‘Meteorological Authority’ is not applied uniformly, and it is recommended that WMO, in
cooperation with ICAO, provides guidance on governance at a national level and the roles and
responsibilities of regulator, service provider and oversight.
With regard to oversight 25% of members are of the opinion that the entity providing
oversight does not possess adequate expertise in aeronautical meteorology. Several Members
identified oversight deficiencies ranging from having no oversight at all to a need for receive
guidance and assistance from WMO. It is recommended that WMO provides guidance material
to assist States and Territories in ensuring that the personnel performing oversight functions
are adequately competent.
Organizational aspects
Globally, there are approximately 230 MWOs and at least 600 AMOs and 1,250 AMSs serving
international civil aviation 4. In addition aeronautical meteorological services are being provided
to approximately 2,500 domestic airports worldwide. There is a notable trend towards
centralization of MWO and AMO functions, as well as automation for the AMS function. It is
recommended that WMO keeps monitoring these developments in the future.
In a majority (approximately 60%) of States and Territories, the MWO, AMO and AMS
functions are provided by the NMHS. Twenty-five percent of Members have no responsibility to
maintain a continuous meteorological watch over a flight information region and, therefore, do
not have an MWO.
Air traffic services organizations are the second largest provider (between 15 and 25%) with
25% performing the MWO function, while military entities, airport authorities and commercial
meteorological service providers complete the portfolio of AMSPs.
The largest variety of entities providing ICAO/WMO functions is noticed for AMS service
provision. In 20% of States and Territories, the AMS service provision is made up of a
combination of NMHS, air traffic services organizations, military entities, airport authorities and
commercial meteorological service providers.

4

The numbers for AMO and AMS do not include the offices and stations of the 18 Members that did not
respond.
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Compliance monitoring
The number of AMSPs that comply with QMS, competency assessment and qualification
standards has improved significantly in comparison to previous years. However, there is still a
regulatory risk for a significant number of Members because of non-compliance with these
standards. Continuous monitoring of the compliance rate of Members by WMO is recommended.
With regard to QMS 23% of Members are only partially compliant or not compliant, and for 9%
of States and territories the situation is not known. Several Members reported a lack of
qualified staff and financial constraints in this regard, and have requested WMO for support
and assistance. It is recommended that WMO continues to provide support in capacity
development with focus her efforts on the Members concerned.
In approximately 50% of States and Territories, the AMSPs fully comply with WMO
requirements for the competency assessment for aeronautical meteorological observers and
forecasters as well as the qualification standards for aeronautical meteorological forecasters.
Thirty percent of Members indicate that the assessment is in progress, 10% have not started
and for 10% the situation is not known due to non-response. It is for WMO to consider what
actions could be taken to improve the compliance rate.
Cost recovery
Various arrangements for cost recovery exist, with certain types of cost recovery for
aeronautical meteorological service provision applied in half of the States and Territories. In
approximately 40% of Members the aeronautical meteorological service provision is fully
funded by the government budget, and in 20% the service provision is fully funded via cost
recovery mechanisms 5. For 30% of States and Territories the funding mechanism is made up
of combinations of government funding, cost recovery and commercial revenues.
Cost allocation and cost recovery for the provision of aeronautical meteorological service is an
issue for a number of Members. WMO should consider to assist these Members by providing
further guidance and support in order to help sustainable service provision.
Technical capacity and challenges
The survey provided useful information on the technical capabilities of Members. Not all
Members apply forecast verification which should be an element of the QMS. Only 30% use
aircraft-based observations in their operations. Top priority challenges indicated by Members
are amongst others migration to XML, automation of aerodrome observations, SIGMET quality
and advanced MET information and services for users.
This shows that there is still a need to support and assist Members and it is recommended that
WMO continues to support capacity development, provide technical assistance, and stimulates
regional coordination and initiatives to further improve aeronautical meteorological service
provision.
WMO support
It is recommended that WMO in coordination with ICAO support those Members that have,
directly or indirectly, requested assistance on a wide range of topics, and with specific focus on
least developed countries and Small Island Developing States and Member Island Territories.
Eighteen Members did not respond and therefore the status of aeronautical meteorological
service provision in these States is unknown. It is recommended that WMO and or ICAO
contact these Members and provide support if necessary.
Finally, it is recommended to regularly monitor the global landscape of aeronautical
meteorological service provision. This could be on specific topics, for example QMS or
competency assessment compliancy. Given the 4 year cycle of the commission for aeronautical
meteorology, it is recommended to repeat the survey in the beginning of 2021 to serve as
input for CAeM-17 in 2022.

5

Some caution about these figures since financial arrangements may exist at State level unknown to the
respondent.
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LIST OF ABBREVIATIONS AND ACRONYMS USED IN THIS REPORT 6
AIRMET
ADD
AMDAR
AMF
AMO
AMS
AMSP
ATM
ATS
ASEAN
ASECNA
AWOE
CAA
CAeM
CIMH
EAC
EC
ET-CCP
ET-GOV
EU
FAA
FIR
IATA
ICAO
ISO
IWXXM
LVP
MET Alliance
METAR
Mode-S
MWO
NAMCON
NMHS
NWP
RA
SPECI
SIGMET
SMS
SSR
TAF
QMS
TCAC
SARP
VAAC
WAFC
WAFS
WMO
XML

6

Information concerning en-route weather phenomena which may affect
the safety of low-level aircraft operations
Aircraft Derived Data
Aircraft Meteorological Data Relay Programme
Aeronautical Meteorological Forecaster
Aerodrome Meteorological Office
Aeronautical Meteorological Station
Aeronautical Meteorological Service Provider
Air Traffic Management
Air Traffic Services
Association of Southeast Asian Nations
Agency for Air Navigation Safety in Africa and Madagascar
Automated Weather Observing Equipment
Civil Aviation Authority
WMO Commission for Aeronautical Meteorology
Caribbean Institute for Meteorology and Hydrology
East African Community
WMO Executive Council
CAeM Expert Team on Communication, Coordination and Partnership
CAeM Expert Team on Governance
European Union
Federal Aviation Authority of the United States of America
Flight Information Region
International Air Transport Organization
International Civil Aviation Organization
International Organization for Standardization
ICAO Meteorological Information Exchange Model
Low Visibility Procedures
Grouping of AMSPs in Europe
Aerodrome routine meteorological report (in meteorological code)
Mode Select of Secondary Surveillance Radar
Meteorological Watch Office
Grouping of AMSPs in Europe
National Meteorological and Hydrological Service
Numerical Weather Prediction
Regional Association
Aerodrome special meteorological report (in meteorological code)
Information concerning en-route weather and other phenomena in the
atmosphere that may affect the safety of aircraft operations
Safety Management Systems
Secondary Surveillance Radar
Aerodrome forecast (in meteorological code)
Quality Management Systems
Tropical Cyclone Advisory Centre
Standards and Recommended Practices
Volcanic Ash Advisory Centre
World Area Forecast Centre
World Area Forecast System
World Meteorological Organization
Extensible Markup Language

Based on ICAO Abbreviations and codes (Doc 8400), WMO METEOTERM and WMO Acronyms
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APPENDIX 1
WMO regional associations and overview of Members

WMO has 185 Member States and 6 Member Territories divided in six regional associations,
named RA I to RA VI, see http://public.wmo.int/en/about-us/members.
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Overview of WMO regional associations, name and number of Member States and Member
Territories.

RA I - Africa (53)
53 Member States

RA II - Asia (34)
32 Member States and 2
Member Territories

Algeria

Afghanistan

Angola
Benin

RA III - South
America (12)
12 Member States

RA IV - North America,
Central America,
Caribbean (22)
20 Member States and 2
Member Territories

RA V - South-West
Pacific (21)
19 Member States
and 2 Member
Territories

RA VI - Europe (49)
49 Member States

Antigua and Barbuda

Australia

Albania

Bahrain

Argentina
Bolivia, Plurinational
State of

Bahamas

Brunei Darussalam

Armenia

Bangladesh

Brazil

Barbados

Cook Islands

Austria

Botswana

Bhutan

Chile

Belize

Fiji

Azerbaijan

Burkina Faso

Cambodia

Colombia

British Caribbean
Territories

French Polynesia

Belarus

Burundi

Ecuador

Canada

Indonesia

Belgium

Cabo Verde

China
Democratic People's
Republic of Korea

Guyana

Costa Rica

Kiribati

Cameroon

Hong Kong, China

Paraguay

Cuba

Central African Republic

India

Peru

Malaysia
Micronesia, Federated
Curaçao and Sint Maarten States of

Chad

Iran, Islamic Republic of

Suriname

Dominica

Comoros

Iraq

Congo

Japan

Uruguay
Dominican Republic
Venezuela, Bolivarian
Republic of
El Salvador

Côte d'Ivoire
Democratic Republic of
Congo

Kazakhstan

New Caledonia

Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus

New Zealand

Czech Republic

Niue

Denmark

Guatemala

Papua New Guinea

Estonia

Kuwait

Haiti

Philippines

Finland

Honduras

Samoa

France

Egypt

Kyrgyzstan
Lao People's Democratic
Republic

Jamaica

Singapore

Georgia

Eritrea

Macao, China

Mexico

Solomon Islands

Germany

Ethiopia

Maldives

Nicaragua

Timor-Leste

Greece

Gabon

Mongolia

Panama

Tonga

Hungary

Djibouti

Gambia

Myanmar

Saint Lucia

Tuvalu

Iceland

Ghana

Nepal

Trinidad and Tobago

Vanuatu

Ireland

Guinea

Oman

United States of America

Guinea-Bissau

Pakistan

Israel
Italy

Kenya

Qatar

Jordan

Lesotho

Republic of Korea

Latvia

Liberia

Saudi Arabia

Lebanon

Libya

Sri Lanka

Lithuania

Madagascar

Tajikistan

Luxembourg

Malawi

Thailand

Malta

Mali

Turkmenistan

Monaco

Mauritania

United Arab Emirates

Montenegro

Mauritius

Uzbekistan

Netherlands

Morocco

Viet Nam

Norway

Mozambique

Yemen

Namibia

Poland
Portugal

Niger

Republic of Moldova

Nigeria

Romania

Rwanda

Russian Federation

Sao Tome and Principe

Serbia

Senegal

Slovakia

Seychelles

Slovenia

Sierra Leone

Spain

Somalia

Sweden

South Africa

Switzerland

South Sudan
Sudan

Syrian Arab Republic
The former Yugoslav
Republic of Macedonia

Swaziland

Turkey

Togo

Ukraine
United Kingdom of Great
Britain and Northern
Ireland

Tunisia
Uganda
United Republic of Tanzania
Zambia
Zimbabwe
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APPENDIX 2
Global and regional centres jointly established by WMO and ICAO to serve
International Air Navigation

The global system comprises of:
•

2 World Area Forecast Centres,

•

7 Tropical Cyclone Advisory Centres, and,

•

9 Volcanic Ash Advisory Centres.
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APPENDIX 3
Overview of global implementation and type of Quality Management System for aeronautical meteorological service
provision (Status December 2016)
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APPENDIX 4
Overview of responses provided by Members to the question on forecasts for
aviation
Summary of the responses to the question on products and outputs used for
nowcasting and forecasting in support of international air navigation, grouped by
WMO region.
Please note that the responses itself do not provide a consolidated view of all
information used by Members.
RA I - Africa
Numerical weather
prediction model

ICAO WAFS
Satellite
Weather radar
Other information

Numerical weather
prediction model
ICAO WAFS
Satellite
Weather radar
Other information

Numerical weather
prediction model
ICAO WAFS
Satellite
Weather radar
Other information

Numerical weather
prediction model
ICAO WAFS
Satellite
Weather radar
Other information

ECMWF, ARPEGE, ALADIN, all the models available on the PUMA station,
SYNERGIE (ECMWF, UK MET office), WRF, ARL, Canadian Model, NCEP, NOAA,
GFS, Cosmo , ACMAD products, NCEP products, UNIFIED MODEL (SAWS-UK
MET OFFICE), MPEF products, mainly South African limited models for
nowcasting, the other models for short to long range forecasting, aviation
forecasts, early warning forecasts and others, SkyVector (SWFD) products.
WAFC data, SADIS products and models, provided through Netsys.
Satellite data, EUMETSAT, EUMETCAST, ELAX13 ATD on EUMETSAT
IMAGERY, MSG.
Weather radar
UKMO: Lightning Detection System. Rapidly Developing Thunderstorm(RDT).
RA II - Asia
WRF, ESMWF, GFS, DWD models, K-LAPS (NWP) Model, SWAN, JMA and
ECMWF NWP, local WRF model output.
WAFC data
Satellite data
Weather radar data
1. Aviation forecasters make reference to the outputs of nowcasting products
(such as forecast for short term heavy rain or thunderstorm) and outputs
from numerical weather prediction model in forecasting the weather changes.
The final content of aerodrome forecast and the issuance of aerodrome
warnings are subject to the professional judgement of aviation forecasters.
2. Automatic nowcasting and numerical weather prediction systems also
generate forecast products for the following services to ATM and airport
operations: (a) Aerodrome thunderstorm and lightning alert; (b) Forecast
reflectivity at “way-points” and “holding areas” by Aviation Thunderstorm
Nowcasting System (ATNS); (c) Significant convection monitoring and
forecast; (d) Gridded wind and temperature data for Air Traffic Management
System and Arrival Manager.
RA III – South America
GFS data, mesoscale WRF ran at a resolution of 15 km, WINGRIDDS RAOBS
GVAR, high resolution regional numerical model (WRF-4km).
WAFC data
Satellite data
Weather radar data
Lightning information
RA IV – North America, Central America and the Caribbean
Global and regional NWP models, wind and rainfall products, METLAB,
COROBOR, WINGRIDS, WRF, ECMWF, NAM, GFS (WINGRIDDS), Aladin,
ARPEGE, CEP, WRF, CMC, NOAA, MORCOM, SmartMet, WRF model output
from CIMH.
WIFS WAFS Internet File System
Satellite data, EUMETSAT, EUMETCAST, SWFDP
Weather radar data
Lightning detection systems
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Numerical weather
prediction model
ICAO WAFS
Satellite
Weather radar
Other information

Numerical weather
prediction model

ICAO WAFS
Satellite
Weather radar
Other information

RA V – South-West Pacific
MM5 Model, GFS Model, NOAA, BOM ACCESS models, EC models, UK models,
GFS models.
WAFS
Satellite data, SATAID
Weather radar data
Lightning network data
RA VI – Europe
MEANDER system background numerical model WRF NWP, AROME, ALADIN,
ECMWF, GFS, HIRLAM, HARMONIE, INCA-BE, LAM & MOS, LAPS (local
analysis and prediction system), MESAN- analysis, ICON, COSMO, COSMODE, ECMWF (IFS), GFS, EURO4, UM , WRF, UKMO, global/LAM/Mesoscale
model data, LAM ALARO. Model Output Statistics (MOS). Ensemble Products.
WAFS
Satellite data, various combinations of satellite channels and radar
parameters, EUMETSAT, DWDSAT.
Weather radar data
Lightning network data
Use of Mode-S EHS data to derive upper air wind and temperature data.
These observations are assimilated in the NWP for nowcasts and forecasts up
to 18 hours ahead.
Estimated over 100 products generated, so to extensive to fully answer.
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APPENDIX 5
Overview of responses provided by Members to the question on advanced
products and services for air traffic management
Services for airport and airlines
•

•
•
•

•
•

Web based flight briefing system is used by airlines for flight planning. Aviation Weather Display
System (AWDS) has been installed (via a feed) at several airlines operations centres. The system
displays real time radar data as well as NWP products. There is also a link to the aerodrome
management centre (AMC) where meteorological information is used to support the collaborative
decision making process.
Low Level WindShear Alert System (LLWAS) for the detection of windshear occurrence over take-off
and landing flight path at Brunei International Airport.
Dedicated snow coverage forecasts for the winter months (under a commercial agreement ) to
Athens International Airport (AIA) but not to ATM.
Met Eireann issues a twice daily detailed forecast for Dublin Airport. This forecast is bespoke to the
needs to the airport authority and ATC and was derived in close consultation with these stakeholders.
The forecast is detailed for a period of 24 hours and contains less refined forecast information for a
period out to 5 days. The forecast is supplemented by multi stakeholder conference calls.
Meteogram for the airport Zurich, developing a dash board for Airport Geneva.
NowCasting products for Aerodromes, Meteorological Airport Briefing (MAB) and Self-briefing Services
(www.flugwetter.de).

Services for air traffic management
•
•
•

•
•
•
•
•
•
•
•
•
•
•

MWO office prepares special daily forecast for ATS, and forecast for significant weather for planning
sector capacity.
Model based nowcast products and products from Satellite are made available through Online
Briefing System as well as through web portal.
Significant convection monitoring and forecast products through website, Airport Thunderstorm and
Lightning Alerting System (ATLAS), Aviation Thunderstorm and Nowcasting System (ATNS) and
briefing to ATM unit to facilitate the assessment of weather impact to airspace capacity and airport
acceptance rate; other products including gridded wind and temperature data for Air Traffic
Management System and Arrival Manager through dedicated network, building wake turbulence alert
(to be implemented) and Electronic Flight Bag (EFB) applications (to be implemented).
The air traffic meteorological category forecast for the FIR and terminal areas is produced to support
air traffic flow management services. The product shows probabilities of significant weather
phenomena affecting air traffic management up to 6 hours.
Forecast inversion products. 2. Enhanced TAF style product with more plain language and detail. 3.
Enhanced wind shear product with local effects identified. 4. Long term visibility forecasts.
Some model products such as wind speed and direction at different levels and different points to be
fed on ATC radar for separation purposes and it is transferred automatically between servers.
We provide Graphical SIGMET with notification points included.
Air Traffic Management required World Area Forecast System (WAFS) products in digital form should
be transmitted using binary data communication techniques.
Web-based Aviation Briefing Terminal (ABT) to ATM (Control Tower & Air Traffic Control Centre),
airport operators and airlines. In addition, real time information of Terminal Doppler Weather Radar,
WRVR and AWOS are provided to ATM (Control Tower & Air Traffic Control Centre).
Met-CDM - traffic light system for major aerodromes highlighting risk of significant weather
phenomena (for example wet runway, crosswinds, TS risk) - uses TAF for first 24hrs, then NWP for
second 24hrs.
Customized forecast products for holding stacks at the airport terminal area and FIR sectors;
Dedicated web portal catered to the requirements of Air Traffic Controllers.
A screen display with plain-English weather output, along with an Automated Weather System(AWOS)
display of continuously changing elements.
Enhanced TAF service including confidence and alternate scenarios participation in collaborative
decision-making, other services as defined by needs of ATC and its clients.
LVP products tailored for ATC and airport management (forecast of LVP conditions + level of
uncertainty). Collaborative Decision Making products with enhanced high-level MET services in
support to airport and TMA operations. Detection and nowcasting of convective cells for ATC (ACC
and APP). Graphical SIGMET. Significant Weather Chart covering a large part of western Europe.
Bulletins for winter viability on aerodromes.
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•

•
•

•
•
•
•
•
•

•
•

•
•
•
•
•
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We have several services that support ATM. The top three would be: 1) The Integrated Terminal
Weather System Service that advises controllers of gust fronts, wind shear, micro-burst etc. 2)
Center Weather Service Units (CWSUs), which are located in 21 Air Route Traffic Control Centers,
where NWS meteorologists disseminate weather information and provide decision support to air
traffic control area managers on weather impacts. 3) NWS National Aviation Meteorologists (NAM) at
the Air Traffic Control System Command Center (ATCSCC). The NAMs provide operational weather
support to Traffic Flow Managers, Severe Weather and Terminal Specialists, along with ATCSCC and
FAA Management, for both short and long-term Aviation Planning in the NAS.
Airport Capacity Forecast (higher time resolution and colour coding). Probabilistic forecasting to
determine runway selection & capacity. Lightning, winter conditions, strong wind & low visibility
warnings (more detailed than Aerodrome warnings). Probabilistic Severe weather assessment for ATC
sectors and main airports which is integrated in an ATM impact based decision making process.
Dedicated briefing portal for ATM. Briefing web services for airlines & handlers.
GAFOR - graphical digital product, available via web pages and internal ATM system, ATM Nowcast,
ATM Forecast - graphical digital products for ACC supervisors via internal ATM system Met Sandwich
- a combination of satellite and lightning data available at the ATCO operational position.
On the base of ATC requirements the SIGWX outlook (for dangerous WX phenomena such as SEV
TURB, SEV ICE, TS etc.) is prepared 2 times/per day for next 30 hrs.
Example: LKAA SIGWX OTLK ABV FL100 VALID 191800/210000 - DDHH/DDHH FL WX AREA ---- 1918/1920 130-450 SEV TURB NORTHEAST PART OF LKAA =.
We conduct briefings with ATC daily and with ATC, CPH Airport, Operators when extreme weather is
expected. High resolution Wind fields for APP. RWY contamination forecasts.
Observed and/or forecasted conditions for LVP. Consultations related to occurrence of MET elements
significant to flight operations.
We provide briefings that describe the probability for significant weather in international airports, for
ATM management 4 days in advance.
Advanced Decision Support Tools (such as TAD - Thunderstorm area detection) made available by
means of data link to ATM community (ACC/FIC). SIGMET/AIRMET in graphic format made available
to ACC/FIC by MWOs.
Regular forecasts for ACC with Information about severe icing, severe turbulence and development of
CB`s for different areas. Regular forecasts for Approach Vienna Airport concerning wind directions,
wind speed, low visibility, and development of CB`s in the approach area.
Regular oral briefings for ACC and on-request in cases of severe weather conditions. SIGWX M
(FL100-FL450) for FIR Bucuresti - IDS (ATCO Information Display System). Wind data for selected
grid points at standard levels – IDS. Satellite, composite radar and lightning imagery – IDS.
Dedicated forecasts for airports on the agreed significant weather conditions - e-mails. Local wind
profile (SODAR) at Bucharest-Otopeni airport - dedicated WS.
Wind/temperature aloft table for Riga FIR. Distributed by AFTN to ATM unit.
Schiphol probabilistic forecast, up to 36 hours, text form, via ftp. Special forecasts for ATC flight plan
system, ftp. Wind, temperature and pressure forecasts based on NWP and Mode-S EHS derived upper
air observations, ftp. Low level wind and freezing level forecasts, ftp. Deployment of weather
dependent Meteorological Advisor Schiphol at ATC Operations Center at Schiphol, 2 shifts a day, face
to face human interaction. Meteorological training of ATCOs, training manuals and trainer in person.
Turbulence model product, spot winds, min QNH, lightning detection, radar, numerical output of
different kinds.
Regional (ACC) forecast - for ATCO, 2x12hrs Eurocat2000 - wind forecast in 3 layers, every 3hrs.
Same WEB-GIS resources for ATM and carriers for general aviation, selfbriefing, combined products
based on radar, satellite, lightning, modelling data, visualization of SIGMETs, software for integration
MET (special elements, phenomena and complex) and ATM.
Observed and/or forecasted conditions for Low Visibility Procedures. Consultations related to
occurrence of MET elements significant to flight operations.
SFC/3000ft LHR winds. SFC/3000ft LCY winds. Pre-tact forecasts. 5 day hazard forecast. Daily pro
forma telephone conferences. ITEC GRIB2 data. Gated NAT Tracks. iFacts GRIB (hi res gridded
winds). iFacts GRIB (planning). NATS LTMA TS service. Forecast Precipitation & Lightning data. UKPP
data feeds. Lightning Risk Warnings. European ATDNet data. Satellite cloud top imagery.
Radar/sferics data. European Radar (1km/15min) data. VA supplementary concentration charts.
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