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BACKGROUND
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(1997).

One objective in this Strategy is "to introduce strong, transparent and independent performance review and target setting to
facilitate more effective management of the European ATM system, encourage mutual accountability for system performance
and provide a better basis for investment analyses and, with reference to existing practice, provide guidelines to States on
economic regulation to assist them in carrying out their responsibilities."
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Executive Summary

Meteorological services have been
established by States for the protection of
life and property and the well-being and
safety of their citizens. Today, National
MET Services (NMS) fulfil a large variety of
tasks and functions and have a multitude of
user groups with different needs and
requirements. Amongst others, vital
industries such as energy, agriculture,
transportation, fishery, construction,
tourism, the media, and users such as the
military and the general public, benefit from
MET services and products.

According to the International Civil Aviation
Organisation (ICAO) and the Single
European Sky regulations (SES),
aeronautical MET services are part of Air
Navigation Services (ANS). The costs for
aeronautical MET services are therefore
usually part of  consolidated ANS charges
and subsequently recovered from
aeronautical users.

Aviation is one of the few industries directly
charged for MET services. In 2002,
aeronautical MET costs represented
approximately 6% of total (en-route and
terminal) ANS costs. Overall, civil aviation
paid some €380 million for en-route and
terminal MET services in Europe in 2002.

Over the past decade, the field of
meteorology has evolved significantly.
World-wide MET satellite systems, the
availability of low-cost, high-powered
computing and new communications
technologies, such as the Internet, have
significantly changed the provision and
distribution of MET services and products.

The formation of global and regional MET
organisations and systems and new
technologies with the potential to aid and
automate labour intensive observational
tasks suggest scope for a centralisation of
operations and thus a reduction in overall
costs for the benefit of a growing number of
MET users.

Over the past years, aeronautical MET
charges have repeatedly given rise to
discussion as to whether civil aviation pays

a fair share of national MET costs and if
civil aviation subsidises other MET users.

In order to assess whether the large
contribution of civil aviation towards the
recovery of national MET costs is justified,
a need to analyse the provision of
aeronautical MET services in Europe was
identified.

The aeronautical MET infrastructure
Since no two MET service providers are the
same, to compare performance and value
for money, and to understand reasons for
differences, it is necessary to examine the
context in which the individual aeronautical
MET service providers operate.

By nature, the MET infrastructure is an
interdependent system relying on global
observational data for the production of
forecasts and warnings. Broadly, the MET
infrastructure can be grouped into global,
regional and national levels.

One of the most important systems for
global MET data dissemination is the World
Weather Watch Programme (WWW), co-
ordinated by the World Meteorological
Organisation (WMO). States are asked to
feed their national MET data into the global
WWW system for the free and unrestricted
exchange of basic MET data.

The WWW programme provides a
substantial share of the data for the two
World Area Forecast Centres (WAFCs) in
London and Washington DC. Developed
jointly by ICAO and the WMO as a global
aeronautical en-route MET system, the
WAFCs are supplying upper wind and
temperature forecasts and humidity data for
the whole world for aircraft en-route above
Flight Level (FL) 50.

In addition, significant weather forecasts are
supplied globally above FL250 and down to
FL100 over limited geographical areas, e.g.
over the EUROCONTROL Member States.
Each WAFC provides backup for the other,
ensuring routine product distribution in case
of one centre’s failure.
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At a regional level, European organisations
such as the European Organisation for the
Exploitation of Meteorological Satellites
(EUMETSAT) and the European Centre for
Medium Range Weather Forecasts
(ECMWF) are important when examining
MET services provision in Europe.

Contributions to those organisations are
usually governmental subscriptions based
on Gross National Product (GNP) shares
and consequently outside the direct control
of the MET service providers.
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The European aeronautical MET infrastructure

At a national level, MET Watch Offices
(MWOs), Aerodrome MET Offices and
aeronautical MET Observation Stations
form  the backbone of the aeronautical MET
system.

Whereas Aerodrome MET Offices are
mainly responsible for aerodromes and the
surrounding areas, the MET Watch Offices
are generally responsible for observing
weather conditions in Flight Information
Regions (FIR).

Dedicated aeronautical MET Observation
Stations make the actual weather
observations at aerodromes and, to a small
extent, at other points of significance to
international aviation. At some locations,
observations are made by the use of
automatic or semi-automatic observing
equipment (Automated MET Observing
System).

As recognised by the WMO1, the
aeronautical MET infrastructure and MET
data supplied by aircraft contribute

                                               
1 WMO, Commission for Aeronautical Meteorology,
Framework for Implementing Cost Recovery for
Aeronautical Meteorological Services, March 2003.

significantly to the overall national and
global MET observation system which is
used for the benefit of many different user
groups and the general public.

MET products and services
Aeronautical MET service providers
produce a wide range of products to meet
the requirements set out in ICAO
documents. Generally speaking,
aeronautical MET products and services fall
into three categories:
� Aerodrome Reports (METARs and local

reports);
� Forecasts, and
� Warnings.

METARs provide aeronautical users with
information on the weather conditions at an
aerodrome, reported every half-hour and
used for pre-flight and in-flight planning.
The local reports are more detailed,
updated when significant changes occur,
and are used for landing and take-off.

METARs are also part of the data set used
to produce and monitor aerodrome
forecasts and warnings. Whilst forecasts
refer to weather conditions expected in the
future, warnings generally refer to existing,
as well as expected conditions.

Aeronautical MET products are designed to
meet the requirements for the various
stages of flight and flight planning. They can
be grouped into two categories:

� those provided for aerodromes and the
surrounding area (aerodrome, landing
& take-off); and,

� those provided for a specified area or
region (en-route).

Whilst aeronautical MET products for FL
below 100 are mainly ‘produced’ by national
MET service providers, a large share of en-
route MET products is supplied by the
WAFCs.

According to ICAO, aeronautical MET
service providers should make full use of
WAFC products to fulfil their tasks.
However, the extent to which WAFC
products are utilised is the decision of the
individual States.
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The aeronautical MET cost base
The framework that is commonly used to
determine the share of the national MET
costs that is to be allocated to civil aviation
is outlined below.

ICAO and WMO provide basic guidance,
including an inventory list of what can be
attributed to civil aviation. However, the
guidance material is not binding and
therefore leaves scope for interpretation.
Consequently, there are many ways of
calculating the share of MET costs to be
recovered through ANS charges.

To establish the aeronautical MET cost
base, the national MET costs are usually
divided into:
� direct costs for aeronautical MET

services;
� direct costs relating to other industries;

and,
� ‘core’ costs for services that provide the

underpinning infrastructure to enable the
delivery of products to individual
industries.

‘Core’ costs
allocated to

all other
industries or
paid for by

the
government

“MET ‘Core’ Costs”
supporting MET
infrastructure such as:
• general analysis and

forecast offices
• weather radar
• surface observation

stations
• Contributions to int.

organisations (WMO,
EUMETSAT, ECMWF)

• etc.

Aeronautical

MET
Cost Base

(Total civil
aviation MET

costs)

• Aviation

‘Direct’ costs
allocated to

all other
industries

“’Direct’ MET costs”
• Military 
• Tourism
• Energy
• Agriculture
• Media
• Marine Services
• Other

 MET facilities and services serving MET
purposes in general  (‘Core’ Costs)

 MET facilities and services intended exclusively 
for one MET user/ industry (Direct costs)

Direct Costs allocated 
to aeronautical MET 

service 

‘Core’  costs 
allocated to 
civil aviation

Framework for determining the aeronautical
MET cost base

According to ICAO guidelines, the
aeronautical MET cost base is the sum of
direct costs for MET facilities and services
intended exclusively to serve aeronautical
requirements plus a share of the MET 'core'
costs.

Whilst direct costs for aeronautical MET
services are relatively easy to identify, the
allocation of ‘core’ services among user
groups seems to be more difficult.

The costs for MET 'core' services cannot be
allocated to one individual industry sector or

user group and includes, amongst others,
items such as the observation network,
satellite systems, and general forecast and
data processing centres. In some States,
international MET duties (such as the
contributions to international satellite
system) appear to be a major cost driver of
which a significant share is attributed to civil
aviation. Overall, 'core' costs allocated to
civil aviation typically represent a share of
more than 50% of total civil aviation MET
costs.

In this context, aeronautical users argue
that the costs for the meteorological 'core'
system should not be allocated to any
specialised MET user group as it is
indispensable for the State's general
obligation to safeguard the lives and
property of its citizens.

However, it is at the States' discretion which
method they want to apply. Consequently
many different mechanisms to calculate the
share of MET ‘core’ costs that is to be
recovered through aeronautical charges
have emerged.

At the one extreme, States may decide not
to recover any of the costs whereas, at the
other extreme, MET service providers are
set up exclusively for aviation and recover
100% of the costs. The latter case limits the
scope to exploit economies of scale.

In some States, national MET costs
allocated to civil aviation would appear to
be disproportionately high, compared to
other MET users. According to the Final
Report from the EUROCONTROL Enlarged
Committee Task Force on the Allocation of
MET Costs to Civil Aviation Users (MET/TF)
in 2001, civil aviation MET costs typically
represent 25% of the total national MET
costs, a share ranging from 10% to 50%
among States.

Despite WMO recommendations, MET
users are often not effectively consulted
concerning product improvements and
developments, nor are they given the
opportunity to understand or question the
MET costs they have to pay. It seems that
there is scope for improving the relationship
between the aeronautical users groups and
the aeronautical MET service providers.
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MET cost allocation and recovery
Once the aeronautical MET cost base is
established, the costs need to be attributed
to 'service areas' (en-route and terminal)
and aeronautical user groups (IFR/VFR and
others), according to the ICAO cost-
reflectiveness principle.

Failure to correctly determine and reflect
the en-route and terminal MET cost drivers
in the cost base of the respective 'service
areas' most likely results in cross-subsidy
between aeronautical user groups.

Although ICAO recommends that allocation
of ANS costs should be in accordance with
operational boundaries, some 89% of the
aeronautical MET costs were allocated to
en-route services in 2002. Of the 31
countries analysed, only 20 attributed MET
costs to terminal ANS services.
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Whereas the EUROCONTROL Route
Charges System is a harmonised and
effective European system to recover en-
route ANS costs, including associated MET
costs, there is no such system for the
recovery of costs allocated to terminal MET
services.

The high share of aeronautical MET costs
that is currently allocated to en-route
services suggests that the existing system
for the recovery of en-route ANS costs
might be used as a convenient way for the
recovery of total aeronautical MET costs.

Whatever recovery scheme is used, the
systems generally lack transparency for the
users because the MET costs are passed
on through consolidated en-route, and
occasionally terminal, ANS charges.

More generally, it is difficult for aeronautical
users to determine the exact share of MET
costs and thus to assess value for money.

Meaningful and reliable data on
aeronautical MET services in Europe are
still scarce, reducing the scope for
qualitative analysis. For the calculation of
the national unit rate only one single figure
for en-route MET costs is supplied.
Increases in aeronautical MET costs are
usually not commented.

The Single European Sky regulations are
expected to have a significant influence
here, as aeronautical MET services are part
of ANS (c.f. Art.2 (4) 'Framework
Regulation'). SES requirements, e.g. for
transparent charging schemes and
accounts (c.f. Art. 12 & 14, 'Service
Provision Regulation'), will therefore apply
to aeronautical MET services.

European aeronautical MET costs
development (en-route)

Total en-route ANS costs show a
considerable growth over the 1998-2002
period but are expected to decline slightly in
2004 after reaching a peak in 2003.

Between 1998 and 2002, the average
annual growth rate for ANS en-route costs
was 4.7%. The distance flown grew at an
average annual growth rate of 3.1% during
the same period.
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Development of en-route ANS costs and traffic
(1998-2004)

Due to the relatively high growth rate of
ATM/CNS costs, the share of aeronautical
MET costs within the total en-route ANS
costs decreased from 7.9% in 1998 to 6.7%
in 2002. However, the share of MET costs
within the total (en-route) ANS costs is
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expected to rise again between 2003 and
2004.
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Aeronautical en-route MET costs remained
fairly stable over the past five years at a
European level and appear to follow traffic
patterns.
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Development of national aeronautical
MET costs

The available data only enables high-level
analysis and does not provide an
understanding of MET cost drivers nor does
it help aeronautical users to understand the
MET costs they are asked to pay for.

At a national level, the Czech Republic
(+15.1%), Hungary (+11.4%), Slovak
Republic (+9.9%), Greece (+8.3%), Norway
(+6.4%), and Italy (+4.5%) show the highest
average annual growth rates between 1998
and 2002.

The high growth rates for some States
might be an indication that those States are
still in the process of developing a policy for
the recovery of aeronautical MET costs.
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En-route MET costs in 2002 and average
annual growth rate (1998-2002) by State

A number of States succeeded in reducing
the en-route MET costs over the analysed
period. States with a notable negative
growth rate are Malta (-13.2%), Austria
(-4.8%), Spain (-3.2%), Switzerland (-3.1%)
and Bulgaria (-3%).

The planned development of en-route MET
costs between 2002 and 2004 indicates a
contrasting picture.
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Planned en-route MET costs (2004) and
average annual growth rate (2002-04) by State

Whereas the Czech Republic plans to
maintain a high growth rate for aeronautical
MET costs (+14.1%), Ireland, Greece,
Bulgaria and Norway plan to reduce their
en-route MET costs substantially between
2002 and 2004.

It should be noted that Germany announced
a restructuring programme to considerably
reduce aeronautical MET costs which is not
yet reflected in the chart above.

The five States with the highest overall
aeronautical MET costs (France, Germany,
Italy, UK, and Spain) accounted for almost
two thirds of the total MET costs allocated
to civil aviation.



Executive Summary vi
Report on Aeronautical MET Costs

0

10

20

30

40

50

60

70

80

Fr
an

ce

G
er

m
an

y

Ita
ly

U
ni

te
d 

K
in

gd
om

S
pa

in
 +

 C
an

ar
ia

s

A
us

tri
a

Tu
rk

ey

S
w

itz
er

la
nd

Be
lg

iu
m

-L
ux

.

N
et

he
rla

nd
s

Ire
la

nd

R
om

an
ia

B
ul

ga
ria

S
w

ed
en

Fi
nl

an
d

N
or

w
ay

P
or

tu
ga

l

D
en

m
ar

k

C
yp

ru
s

H
un

ga
ry

C
ro

at
ia

C
ze

ch
 R

ep
.

S
lo

ve
ni

a

M
al

ta

S
lo

va
k 

R
ep

.

La
tv

ia

FY
R

O
M

Al
ba

ni
a

E
st

on
ia

M
ol

do
va

Li
th

ua
ni

a

Eu
ro

 (m
ill

io
n)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

cu
m

ul
at

ed
 %

Terminal + en-route MET charges (2002)
Cumulative MET charges (2002)
Cumulative km flown (2002) Source: ACE 2002  

Total (en-route + terminal) MET costs by State
in 2002

Comparisons of aeronautical MET
Comparing performance and identifying
best practices is key in an international
context where aeronautical MET charges
are levied on airspace users in an
environment which generally lacks
transparency.

There are a number of elements which
make the assessment and comparison of
performance particularly difficult in the
context of aeronautical MET service
provision.

� MET service providers in most States
have a monopoly for aeronautical services
and at the same time often the duty to
provide services to a broad spectrum of
users, including the public;

� The interdependent nature of national
MET infrastructures in a global network
with multiple actors;

� The broad range of aeronautical MET
products and services and different levels
of service quality;

� The lack of binding guidance on cost
allocation and recovery, resulting in
heterogeneity of practices throughout
Europe; and,

� The lack of relevant information to
compare performance on the basis of
meaningful metrics relating to MET
service provision.

No aeronautical MET service providers are
alike and therefore national MET
characteristics such as geography, input
prices, aeronautical infrastructure and the
quality of service should ideally be
considered in comparisons of aeronautical
MET service providers.

A high level analysis of the aeronautical
MET costs per ICAO airport suggests that
there are major differences between
aeronautical MET infrastructures and the
way they are managed and operated within
Europe.
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Aeronautical MET costs (2002) per ICAO airport
where MET services are required

With only limited data available, it is difficult
to infer whether the variations observed are
an indication that there are allocation and/or
efficiency issues, and/or that the tasks,
quality, and the organisation of aeronautical
MET services differ among States.

To compare cost-effectiveness, information
on 'genuine' costs and quantifiable output
measures is required. Instead of the
genuine costs of MET services, only the
MET charges that are imposed on
aeronautical users are available which are
usually the results of differing allocation
mechanisms and policies, and therefore
only a reflection of the Member States’
interest and ability to recover MET costs
from civil aviation.

The 'MET charges per composite flight-
hour' is used here to assess the relative
weight of MET charges for users. It is
important to keep a gate-to-gate
perspective because the allocation of MET
charges among en-route and terminal ANS
varies between States and might introduce
a bias in the analysis.

Austria has the highest unit MET cost per
composite flight-hour (€81), followed by
Bulgaria (€49). In both States, MET
services are provided internally by the
ANSP. The lowest unit MET costs are
charged by Lithuania (€0.5), Estonia (€4)
and the Czech Republic (€8).
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MET Service provided internally by ANSP
Source: CRCO/ACE 2002

Total ANS MET charges per composite flight-
hour (gate-to-gate) in 2002

If the five MET service providers with the
highest gate-to-gate MET charges were
able to improve their MET related charges
to the European average level, total MET
costs to civil aviation could be reduced by
as much as 10% per annum (i.e. the
equivalent of €35 million).

PRC recommendations
Following an open Consultation Meeting
held on 11 May 2004, where the views of
interested parties could be expressed, the
PRC, meeting in a closed session on 12
May 2004, developed the following
recommendations to be submitted to the
EUROCONTROL Provisional Council (PC
20) in July 2004.

The Provisional Council is invited:

1. to note the PRC’s Report on
Aeronautical Meteorology Costs and to
submit it to the Permanent Commission;

2. to note the wide variations in the
provision of European MET Services and
to encourage sharing of best practice
amongst the MET Providers;

3. to request the Director General to
develop common requirements for
aeronautical MET products and services,
in consultation with interested parties, by
July 2005;

4. to request the Director General to ensure
that clear cost-allocation rules for MET
costs relating to:

(i) en-route /terminal costs
(ii) core costs
(iii) IFR/VFR costs

are included in the Single European Sky
implementing rules being developed;

5. to request Member States to ensure that
aeronautical MET authorities actively
adopt a more customer-oriented
approach, including effective and regular
consultation with all MET stakeholder
groups;

6. to urge EUROCONTROL Member
States:

(i) to make the most effective use of
the existing national and
international aeronautical MET
infrastructure (e.g., World Area
Forecast Centre - WAFC) and to
avoid duplication without
challenging any aspect of civil
aviation safety; and,

(ii) to optimise the efficiency of the
aeronautical MET system through
increased rationalisation and
automation.

7. to request the Director General to
explore to what extent MET services and
products could be employed to improve
European ATM performance;

8. to invite the Director General to explore
the common financing of joint European
aeronautical MET services and products
(e.g. WAFC, VAAC).



Executive Summary viii
Report on Aeronautical MET Costs

PAGE INTENTIONALLY LEFT BLANK



Chapter 1 - Introduction 1
Report on Aeronautical MET Costs

1 INTRODUCTION

1.1 Objectives and scope of the study
According to ICAO, ANS can be divided into:
� Air Traffic Management/Communications, Navigation and Surveillance (ATM/CNS);
� Aeronautical Information Services (AIS);
� Search and Rescue Services (SAR); and,
� Meteorological Services for Air Navigation (MET).

Meteorology has always played a vital role in aviation. There has been a long mutually
beneficial relationship between the aviation industry and meteorological services.
According to ICAO, the “objective of meteorological service for international air
navigation shall be to contribute towards the safety, regularity and efficiency of
international air navigation.” 2

Meteorological services have been established by States for the protection of life and
property and the well-being and safety of their citizens. Today, National MET Services
(NMS) fulfil a large variety of tasks and functions and have a multitude of user groups
with different needs and requirements. Amongst others, vital industries such as energy,
agriculture, transportation, fishery, construction, tourism, the media, and users such as
the military and the general public, benefit from MET services and products.

Over the past decade, the field of meteorology has evolved significantly. World-wide
meteorological satellite systems, ever increasing computer power at affordable costs,
and new communications technologies such as the Internet, have significantly
changed the provision and distribution of MET services and products.

The formation of global and regional MET organisations and systems and new
technologies with the potential to aid and automate labour intensive observational
tasks suggest scope for a centralisation and automation of operations and thus a
reduction in overall costs for the benefit of a growing number of MET users.

Aviation is traditionally one of the few industries directly charged for MET services.
The costs for aeronautical MET services are usually included in ANS charges and
subsequently recovered from aeronautical users. However, over the past years, the
MET user profile shifted from originally state-owned airlines to increasingly
commercial entities with a different focus on cost and service levels.

Triggered by the pressure on airlines to cut costs, aeronautical MET charges have
repeatedly given rise to discussion as to whether civil aviation pays a fair share of
national MET costs and whether it subsidises other commercial MET users.

In 2002, aeronautical MET costs represented approximately 6% of the total (en-route
and terminal) ANS costs. Overall, aviation paid some €380 million for en-route and
terminal MET services in Europe in 2002.

Civil aviation MET costs typically represent 25% of the total national MET costs, a
share ranging from 10% to 50% among States3.

                                               
2 ICAO Annex 3 – Meteorological Service for International Air Navigation.
3 Final Report from the EUROCONTROL Enlarged Committee Task Force on the Allocation of MET Costs to
Civil Aviation Users (MET/TF), November 2001.
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In order to assess whether the large contribution of civil aviation towards the recovery
of national MET costs is justified, a need to analyse the provision of MET services in
Europe was identified.

For this reason, the EUROCONTROL Performance Review Commission (PRC)
decided to further investigate the issue of aeronautical MET costs in order to include
the key findings in Performance Review Report 7 (PRR7), to be published in April
2004. In support to the PRC, the Performance Review Unit (PRU) was asked to
prepare this report which analyses publicly available information on aeronautical MET
costs.

This report is not intended to be fully comprehensive. Indeed, it is beyond its scope to
address issues relating to MET service quality, and indirect costs such as delays, that
could be attributed to weather and related MET services4.

1.2 Organisation of the report
The report is organised as follows:

Chapter 2 outlines the regulatory framework of aeronautical MET service provision at
a global and regional level. The chapter starts by looking at ICAO's regulatory
framework before highlighting the key points of the Single European Sky regulations
relating to the provision of aeronautical MET services.

Chapter 3 provides an overall description of the institutions and organisations involved
in the ‘production’ of aeronautical MET services at a global, regional, and national
level.

Chapter 4 gives a broad overview of the most commonly supplied MET products and
services and their primary user groups.

Chapter 5 explains the different elements of the aeronautical MET cost base and
attempts to identify the main cost drivers within it.

MET cost allocation among 'service areas' and user groups and the recovery
mechanisms for the collection of MET charges are examined in Chapter 6.

The relationship between MET service providers and aeronautical users is examined
in Chapter 7 by looking at the level of user consultation and the information on
aeronautical MET costs that is currently available to aeronautical users.

Chapter 8 analyses the development of aeronautical MET costs between 1998 and
2002 at European and State level and provides an outlook for the years 2003 and
2004.

Some comparisons of aeronautical MET with a focus on MET charges are proposed
in Chapter 9.

The report concludes with a summary of the main findings in Chapter 10.

1.3 Working method and data sources
The report is predominantly based on desk research and the analysis of documents,
presentations and previous studies relating to the provision of aeronautical MET
services. Additionally, comments and supporting materials supplied by industry
experts contributed to this report.

                                               
4 For an analysis of weather related delays at selected airports see Performance Review Report 7 (Chapter 5 -
"ATFM Delays at Airports").
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The data for the analysis of MET costs was drawn from the following four sources 5:

1. EUROCONTROL Central Route Charges Office (CRCO):
A vast amount of historical data at the en-route level was gathered from the
Reporting Tables presented by States at the EUROCONTROL enlarged Committee
for Route Charges. Member States provide information on en-route ANS costs as a
basis for the calculation of the unit rates for Route Charges. This data enables a
time series analysis of aeronautical MET costs which were recovered through the
EUROCONTROL Route Charges System.

2. EUROCONTROL Performance Review Commission (PRC):
According to the “Specification for Information Disclosure”, Air Navigation Service
Providers (ANSPs) in EUROCONTROL Member States are required to disclose
economic information. The information is provided in compliance with Decision No.
88 of the Permanent Commission of EUROCONTROL, which makes annual
disclosure of economic information mandatory for all EUROCONTROL Member
States from 2001 onwards. As part of this requirement, ANSPs are asked to
provide a breakdown of MET costs for both en-route and terminal ANS.

3. EUROCONTROL Enlarged Committee Task Force on “The Allocation of MET
Costs to Civil Aviation Users (MET/TF)”:
In 2000, a Task Force, - consisting of EUROCONTROL State authorities (aviation
and MET representatives), ANSPs, NMSs, airspace users, ICAO, WMO, EC and
EUROCONTROL Agency experts - with the aim of creating a dialogue/mutual
understanding and to identify and recommend best practices for the allocation of
MET costs to civil aviation was set up. The main focus of the MET/TF was on the
mechanisms used to allocate a justified share of national MET costs to civil
aviation. Although the MET/TF gathered a large amount of information, it concluded
in its final report that “detailed information on cost-allocation methodologies is still
scarce” 6.

4. Furthermore, a variety of studies and working papers, listed in the bibliography,
were used to support this report.

With a view to encourage an open and ongoing dialogue between all the involved
parties, a Consultation Meeting on "Aeronautical MET Costs" was held on 11 May
2004. The Consultation Meeting was attended by more than 80 participants,
representing a wide range of aviation stakeholders. Views from MET service providers,
airspace users and regulatory authorities were expressed in an open and constructive
dialogue.

The outcome of this meeting has been taken into account in view of finalising this report
and for the development of associated recommendations to the 20th EUROCONTROL
Provisional Council (July 2004). The PRC recommendations and a summary report of
the Consultation Meeting can be found in Annex 13.

                                               
5 See Annex 2.
6Source: Final Report from the Enlarged Committee Task Force on the allocation of MET costs to civil aviation
users.
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2 REGULATORY ENVIRONMENT

2.1 ICAO regulatory framework
ICAO’s Standards (binding) and Recommended Practices (desirable) relating to the
provision of aeronautical MET services are documented in ICAO Annexes (especially
Annex 3), Procedures for Air Navigation Services, Air Navigation Plan publications.

ICAO provisions require that “each Contracting State shall designate the authority,
hereinafter referred to as the meteorological authority, to provide or to arrange for the
provision of meteorological service for international air navigation on its behalf.”7

The organisational and/or operational responsibility of providing or arranging for the
provision of MET services lies with the designated MET authority, whereas the
ultimate responsibility for meeting the ICAO standards remains with the State.

In order to make use of the existing national MET infrastructure, the dominant model is
to have the National Meteorological Service (NMS) as the designated MET authority. In
those cases the MET authority is at the same time the aeronautical MET service
provider.

Within Europe however, many different arrangements have emerged. In some States,
the role of the designated MET authority is undertaken by the Civil Aviation Authority
(CAA) or a government department which, in turn, has delegated the actual provision
of MET services to the NMS. In other States, the provision of MET services is
delegated to the ANSP, which, in turn, provides aeronautical MET services 'internally'
(e.g. ROMATSA, Belgocontrol) (for details see Annex 1).

Possible designated MET authorities Possible aeronautical MET
service providers

� NMS
� CAA
� ANSP
� Government Department/ Ministry
� Military

� NMS
� ANSP
� Military
� Commercial

Responsibility of MET service
provision

Actual provision of MET
service

Figure 2.1: MET authorities and MET service providers

2.2 The EC Single European Sky regulations
Although the Single European Market and the common aviation policy seem to have
removed much of the restrictions of national boundaries on air transport within
Europe, the provision of ANS continues to be organised largely in accordance with
national boundaries.

In this context, the Single European Sky (SES) initiative aims to improve and reinforce
safety, to restructure European airspace with a view to creating additional capacity and
to increasing the overall efficiency of ANS.

                                               
7 ICAO Annex 3 – Meteorological Service for International Air Navigation.
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In line with ICAO's global provisions, aeronautical MET services are part of ANS
under the SES regulations (Art. 2(4) 'Framework Regulation')8. Within the SES
legislative package there are a number of regulations governing the provision of ANS
which directly affect the provision of aeronautical MET services:

� "The national supervisory authorities shall be independent of air navigation
service providers. This independence shall be achieved through adequate
separation, at the functional level at least, between the national supervisory
authorities and such providers. Member States shall ensure that national
supervisory authorities exercise their powers impartially and transparently." (Art.
4.(2) 'Framework Regulation');

� "Member States may designate a provider of meteorological services to supply
all or part of meteorological data on an exclusive basis in all or part of the
airspace under their responsibility, taking into account safety considerations."
(Art. 9.(1) 'Service Provision Regulation');9

� Transparency of Accounts: "Air navigation service providers, whatever their
system of ownership or legal form, shall draw up, submit to audit and publish
their financial accounts. These accounts shall comply with the International
Accounting Standards adopted by the Community. Where, owing to the legal
status of the service provider, full compliance with the International Accounting
Standards is not possible, the provider shall endeavour to achieve such
compliance to the maximum possible extent." (Art. 12.(1) & (2) 'Service Provision
Regulation');

� Charging Schemes: "In accordance with the requirements of Articles 15 and 16,
a charging scheme for air navigation services shall be developed that
contributes to the achievement of greater transparency with respect to the
determination, imposition and enforcement of charges to airspace users. This
scheme shall also be consistent with Article 15 of the 1944 Chicago Convention
on International Civil Aviation and with EUROCONTROL's charging system for
en route charges." (Art. 14 'Service Provision Regulation');

In view of the aforementioned articles, the SES regulations are expected to have a
significant impact on the way aeronautical MET services are managed both at
Community level and within individual Member States.

2.3 MET data exchange
The following section addresses the main issues concerning the inter-governmental
exchange of MET data.

Without doubt, national weather forecasts depend to a large degree on meteorological
information from neighbouring countries. The weather is one interconnected system
that cannot be analysed nor predicted by using only national observational data. A
multitude of observations beyond national boundaries is needed to construct models
of the weather system. The awareness that it was necessary to share meteorological
information and measurements to improve national weather forecasting resulted in the
creation of the World Meteorological Organisation (WMO) in 1951.

In an effort to promote and facilitate the free and unrestricted international exchange
of meteorological and related data and products among its Member States, WMO set
up the World Weather Watch Programme (see Section 3.1.1). Although it was

                                               
8 Regulation (EC) No 549 /2004 of the European Parliament and of the Council laying down the framework for
the creation of the Single European Sky ("Framework Regulation").
9 Regulation (EC) No 550/2004 of the European Parliament and of the Council on the provision of air navigation
services in the Single European Sky ("Service provision Regulation").
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acknowledged that due to variations in size and sophistication levels not all States
would be able to supply the same amount of information to the system, the underlying
principle was that all States would benefit from truly global MET data for weather
forecasts.

Despite all efforts to encourage the free exchange of MET data, there are still major
obstacles as a result of differences in national policies on the exchange of MET data
today. A prime example to illustrate those differences is the comparison of the US
information policy with those of countries within Europe.

2.3.1 United States information policy
In the United States, the ‘Public Information Policy’ postulates that all government
information, including MET information, is a public good and therefore freely available
to everyone without restrictions or conditions (i.e. copyright) at no more than the cost of
reproduction and delivery.

The US National Weather Service is mainly responsible for operating and maintaining
the national MET observation network, some large-scale modelling and analysis
functions, and official weather warnings. The organisation is also responsible for the
standard MET service provision for civil aviation as specified by the Federal Aviation
Administration.

The ‘production’ of value-added MET services is left to the private sector which may
use the MET data produced by the government free of charge and without copyright
restrictions. This open approach acknowledges the fact that no single supplier is able
to supply products to suit the needs of all user groups. Market development is left to
market forces with a need to be innovative and to understand the requirements of
each individual user group.

In 1999, the size of the US market for private weather services was estimated to be in
the range of USD 430 million10.

According to a survey
carried out in 1999, MET
services for the media
(50%) and environmental
services (18%) represent
the largest shares of the
US market for private
weather services. With
only 5%, aviation has a
comparatively small share
of the private market (see
Figure 2.2).

Marine
5%

Agriculture
5% Environment

18%

Legal/ 
Insurance

5%

Utilities
5%

Media
50%

Construction
5%

Leisure
1%

Land Transport
1%

Aviation
5%

Figure 2.2: US market for private weather services

Source: U.S. National Weather Service/ Private Sector Survey 1999

                                               
10 U.S. National Weather Service/ Private Sector Survey 1999.
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2.3.2 Information policy of European States
Within Europe, information policies relating to the exchange of MET data vary greatly.
Whereas in the United States the information policy on MET data is designed to be
complementary - not competitive - the situation in most European countries is
different.

Traditionally, NMSs in Europe enjoyed a monopoly for the provision of MET products
and services. In order to fulfil this duty, NMS were responsible for both, the collection
of MET data and the development of a broad spectrum of value-added MET products
to meet the needs of different user groups.

In recent years however, pressure on national budgets has triggered a trend towards
the ‘commercialisation’ of NMSs in order to recover at least a share of their costs by
charging users for their services.

With the advent of private MET service providers, NMSs were facing a conflict of
interests as they were required to fulfil a ‘dual function’ in a commercial environment.
On the one hand, they had the monopoly of being the sole supplier of observational
MET data to private MET service providers. On the other, they were competing with
the same private companies in the market for value-added products.

'Commercialisation’ initiatives of NMSs did not only create a potential conflict of
interest in their domestic markets. They also conflicted with the WMO framework for
the free and unrestricted exchange of MET data at an international level, as private
companies in the US would potentially gain free access to European MET data
through the US National Weather Service.

2.3.3 Policies on MET data exchange
In 1995, the need to resolve the emerging friction at domestic and international levels
resulted in two separate developments relevant for the availability and exchange of
MET data today.
1. In order to resolve issues relating to the exchange of MET data at a global level,

the WMO issued Resolution 40, which divided MET information into two
categories11:
(a) “essential” free data and products, necessary for global forecasting - there

are no restrictions on this data set;
(b) “additional” data and products, supplemental data needed for local and

regional forecasting (e.g. hourly data) -  restrictions may apply to this data set
for re-export and for commercial purposes.

2. In order to pool their economic interests whilst enabling a 'level playing field' for
competition, 20 European NMSs12 formed the European Co-operation in
Meteorology (ECOMET). The ECOMET agreement was set up to co-ordinate the
exchange of MET data (public and private) within and across its Member States.
In 1999, the EC Directorate General for Competition issued a ‘comfort letter’ in
support of ECOMET practices. The decision was based on equal treatment for all
customers (public and private), individual freedom of members, no cross-
subsidisation, and the existence of an arbitration procedure.

                                               
11 Aeronautical information generated specifically to serve the needs of aviation and controlled under the
Convention on International Civil Aviation (Chicago, 1944) is not included.
12Austria, Belgium, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Iceland, Italy, Luxembourg,
the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.
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According to the ECOMET agreement, Member States "must set prices for their
items at levels which are in line with the minimum target percentage contribution
to infrastructure cost."13  The aim was that all NMSs together recover 3% of their
aggregated infrastructure costs. National contributions to ECMWF and
EUMETSAT are excluded.

Although Member States should, in principle, determine prices for MET products
and services by direct method, the prices are not necessarily cost-reflective. "After
having calculated the full production cost, including amortization, the NMS has to
decide which percentage of this cost it will recover through its commercial
activities. It may adopt the above-mentioned 3% figure but may also use a higher
or lower percentage. The only requirement is that all NMSs together cover 3% of
their aggregated infrastructure costs."13

At the request of the EC, ECOMET members with a commercial turnover already
in excess of ECU14 1 million per annum were asked to introduce transparent
accounting systems as soon as possible. Members with commercial activities in
excess of ECU 100,000 per year are to ensure that all commercial transactions
are recorded and that information on associated costs can be made available.

Within Europe, the trend towards ‘commercialisation’ of NMSs and the
aforementioned issues of allowing States to create a monopoly over the dissemination
of MET data put pressure on governments to separate commercial MET activities
from public MET services. Potential for a conflict of interest exists especially in
countries where governments seek to 'commercialise' their NMSs.

Today, many commercial NMS units are still not independent entities with transparent
accounting systems and procedures for data acquisition. There are still many issues
that need to be solved at global, regional and national levels in order to enable fair
competition in the market for value-added MET services. All over Europe,
Independent MET Service Providers ("ISP") trying to enter the markets complain
about limitations in the amount, range and quality of the data available, and pricing
practices of commercial NMS units.

In this context, the policy question is to what extent a clear differentiation between
operating the national observational network and the provision of value-added MET
products would foster an innovative and cost-effective market of MET products that
are tailored to the individual user groups.

                                               
13 Official Journal of the European Communities No 95/C, 29.08.95, pp 223/02-223/13 - "Notice pursuant to
Article 19 (3) of Council Regulation No 17 concerning Case No IV/34.563 – Ecomet."
14 (1 [official] ecu = 1 euro).
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3 THE AERONAUTICAL MET INFRASTRUCTURE

Since no aeronautical MET service providers are alike, it is necessary to examine the
context in which the individual aeronautical MET service providers operate in order to
compare performance, and to understand the reasons for differences.

The aeronautical MET infrastructure, and especially the data and financial flows within
it, are part of a complex global MET system.

Although this report is intended to focus mainly on aeronautical MET services, the
field of aeronautical MET service provision cannot be discussed without a basic
introduction of the global and regional MET landscape. All forecasts and warnings are
reliant upon this fundamental MET infrastructure of observational networks, data
processing systems and international data exchange.

To this end, Figure 3.1 introduces the main players of the aeronautical MET
infrastructure and briefly describes other relevant actors of the global and regional
MET systems, relevant for the provision of aeronautical MET services.

Figure 3.1: The European aeronautical MET infrastructure
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The elements of the MET infrastructure outlined in Figure 3.1 above are briefly
described in the next section and, where applicable, a reference to the corresponding
regulatory framework is given.
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3.1 Global level

3.1.1 The WMO World Weather Watch Programme
The World Weather Watch Programme (WWW) is an integrated system co-ordinated
by the Geneva-based World Meteorological Organisation15 (WMO) which operates at
global, regional and national levels. It can be divided into three core elements that are
closely linked – the Global Observing System16 (GOS), the Global Data Processing
System17 (GDPS), and the Global Telecommunications System18 (GTS).

According to WMO Resolution 40, basic MET information is exchanged free of
charge, e.g. from ground observation stations deployed throughout the world (see
Section 2.3). The overall goal is to provide essential MET data for the protection of life
and property and the well-being of nations and their citizens. WMO does not take
measurements or make forecasts itself. Rather, it is a co-ordinating body, which relies
entirely on national governments for the fulfilment of its objectives and projects.

WMO is funded by annual contributions from its Member States. The overall budget
for 2001 was CHF 63.1 million (€41.8 million)19.

The WMO acknowledges that the aviation community contributes a considerable
amount of data to this global system: "There has been a long mutually beneficial
relationship between the aviation industry and meteorological services.  One example
has been the fruitful co-operation between the airline industry and meteorological
services in establishing programmes for making available automated reports from
aircraft, which contribute significantly to enhancing the quality of the services provided
to all users, including aviation" 20.

The WMO Aircraft Meteorological Data Reporting Programme (AMDAR) - established
in 1998 to enhance the GOS - increasingly contributes to the WWW system by
providing timely, high-quality MET observations (see Figure 3.2). Aircraft fitted with
appropriate software make observations of winds and temperatures at cruising level,
as well as at selected levels in ascent and descent.

Figure 3.2: AMDAR observations used in Numerical Weather Prediction Models

0

20

40

60

80

100

1994 1995 1996 1997 1998 1999 2000 2001

D
ai

ly
 o

bs
er

va
tio

ns
 ('

00
0)

Estimated number of daily AMDAR observations used in
Numerical Weather Prediction Models (NWPs) Source: ECMWF

                                               
15 See also Annex 5.
16 The GOS is a co-ordinated system of methods, techniques, and facilities for making weather observations on a
global scale. It is a composite system, which consists of land and sea stations, environmental observation satellites,
and aircraft meteorological stations including automated aircraft reporting systems.
17 The GDPS consists of several National MET Centres and provides processed data, analyses & forecast products.
18 The GTS provides communication services for the collection and dissemination of observational data and other
relevant information.
19 Exchange rate: 1CHF=0.662EUR.
20 Framework for Implementing Cost Recovery for Aeronautical Meteorological Services, WMO, 6 March 2003.
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Based on individual financial agreements with the NMSs, airlines are usually
reimbursed for the cost of communicating AMDAR data.

The WWW programme provides a substantial share of the data for the World Area
Forecast System (WAFS) described in the next section.

3.1.2 World Area Forecast System (WAFS)
The World Area Forecast System (WAFS) was developed by ICAO and WMO in the
late seventies to meet the need for standardised, high quality, global MET en-route
forecasts for aircraft operations. The development was triggered by the liberalisation
of the airline industry, increasing consolidation of aeronautical operations, and a
significant growth in air transport.

Aviation considerably benefits from the World Area Forecast Centres' (WAFC)
products, which have become a vital part of the flight planning process. In particular
long haul flights can adjust their operations by maximising revenue payload and
minimising the fuel carried on board.

The WAFS consists of two WAFCs, located in London and Washington DC, which four
times daily produce standardised global forecasts of upper winds, temperatures and
humidity, as well as significant weather forecasts (SIGWX) for all regions and flight
levels required in ICAO Annex 3 (see Annex 6) and the Regional Air Navigation plans.
Each WAFC provides backup for the other, ensuring routine product distribution in case
of one centre’s failure.

The WAFC in London is operated by the UK MET Office which has put a lot of effort
into the automation of forecast production. The development of a forecasting tool has
enabled the production of all the WAFC significant weather charts to be carried out by
a "two-man aviation bench"21. Although the WAFC in London supplies global en-route
MET information, the direct costs of providing this service are entirely recovered
through the UK en-route cost recovery process22 (see also Section 9.2.2).

The Washington WAFC is operated by the US National Weather Service and is in fact
composed of three centres: the National Centres for Environmental Prediction, the
Aviation Weather Centre, and the Telecommunications Operations Centre.

Together with national operational meteorological data (OPMET), the WAFCs transmit
their products to ICAO contracting States by Aeronautical Fixed Service (AFS),
including three communication satellites, two of which are operated by the United
States (ISCS-International Satellite Communications System) and the third operated
by the United Kingdom on behalf of ICAO (SADIS-Satellite Distribution System for
Information relating to Air Navigation) (see also Section 3.4).

The cost share of each State participating in the SADIS Agreement is determined on
the basis of the number of available tonne-kilometres (ATKs) in scheduled services
(international or domestic) performed by air carriers based in the territory of the State
concerned.

Further information on the WAFS is given in Section 4.2 and Annex 6, which includes
more details concerning the duties of WAFCs and their products.

                                               
21 Working paper MET 02-IP “The Automation of Aviation Forecasts and Observations” submitted by the UK
(Montreal, 2002).
22 WMO Guide on Aeronautical Meteorological Services Cost Recovery – Annex VII.
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3.2 Regional level

3.2.1 EUMETSAT
EUMETSAT (European Organisation for the Exploitation of Meteorological Satellites)
is an organisation created through an international convention agreed by eighteen
European States23 in 1986. The objective is to establish, maintain and exploit
European systems of operational MET satellites.

EUMETSAT's Meteosat system is intended primarily to support the NMSs of Member
States. The NMSs in turn distribute the image data usually to end users, most notably
through the provision of forecasts on television and the Internet several times a day.

EUMETSAT's current satellite programmes produce images of the earth from a
geostationary orbit above the equator. The Meteosat Second Generation (MSG)
(intended to replace the current Meteosat system) and the EUMETSAT Polar System
(EPS) are currently under development. Both satellite programmes are explained in
more detail in Annex 7.

EUMETSAT derives the main part of its funding from the contributions of its Member
States. These contributions are calculated pro-rata to the Gross National Product
(GNP) of the respective State. A small income is derived from licensed users but
since many users (such as developing countries and many research centres) are
exempt from charges, this source of income is expected to remain relatively minor for
the foreseeable future.

According to the 2001 Annual Report, EUMETSAT budgets provided for a total
expenditure of €301 million during 2001. The main share (90%) of the authorised
budget related to the EPS (65.3%) and MSG (24.7%) programmes. The remaining
10% were allocated to the Meteosat Transition Programme (MTP) and the General
Budget (see Figure 3.3 below). In 2001, other income amounted to €29 million, i.e.
10% of the total budget. The contributions of Member States and co-operating States
for 2001 therefore totalled €272 million.

Figure 3.3: EUMETSAT budget 2001
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23 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.
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3.2.2 ECMWF - European Centre for Medium-Range Weather Forecasts
The European Centre for Medium-Range Weather Forecasts (ECMWF) is an
international organisation of 18 European Member States24, based in Reading, UK.
Recognising the economic and social benefits to be derived from more accurate
medium-range forecasts (i.e. forecasts 4 to 10 days ahead), the States agreed to
combine their scientific and technical resources in this aspect of weather forecasting,
and in 1979 decided to establish the ECMWF. The ECMWF operates a global
forecasting model that describes the atmosphere (wind, temperature and humidity)
from the earth’s surface to a height of 65 km.

The organisation’s objectives include:

� the development of numerical methods for medium-range weather forecasting;
� the preparation of medium-range weather forecasts for distribution to the

meteorological services of the Member States;
� scientific and technical research directed at the improvement of these forecasts;

and,
� collection and storage of appropriate meteorological data.

ECMWF distributes its products to the NMSs of the Member States via a dedicated
telecommunications network. The States use these products to prepare medium-
range forecasts for end-users. A selection of the most useful products of the
forecasting system of the ECMWF is made available to all countries world-wide via
the GTS25, operated by WMO (see Section 3.1.1).

ECMWF is funded by annual contributions from its Member States. The share is
based on the average GNP of each Member State over the last three calendar years.
The overall budget for 2000 was approximately €36 million.

3.2.3 Volcanic ash advisory centres and Tropical cyclone advisory centres
France and the United Kingdom are the only two States in Europe with a Volcanic Ash
Advisory Centre (VAAC) in operation. VAACs are meteorological centres designated
by regional air navigation agreement to provide advisory information to MET watch
offices, area control centres, flight information centres, WAFCs and OPMET data
banks regarding volcanic ash in the atmosphere following volcanic eruptions (see
Figure 3.1). The direct costs for these centres are usually recovered through en-route
charges.

Within geographical Europe, there is no Tropical Cyclone Advisory Centre in
operation.

3.3 National level
At a national level, the infrastructure for the provision of aeronautical MET services is
largely determined by the prevailing climatological and geographical conditions and the
aeronautical infrastructure of the State concerned. For this reason, the number of MET
offices and stations and the way they operate vary considerably from State to State.
The aeronautical MET infrastructure also supplies basic MET data as part of the overall
national and global observation network (see Section 3.1.1).

                                               
24 See EUMETSAT Member States.
25 WWW- Global Telecommunications System.
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3.3.1 (Aerodrome) Meteorological Offices and Aeronautical MET Stations
Defined by ICAO as “an office designated to provide meteorological service for
international air navigation”26, meteorological offices are normally located at
aerodromes, in which case they are called aerodrome MET Offices.

MET officers at the airport provide MET briefing, consultation and flight
documentation. In several States the MET personnel is supported, and partly
replaced, by MET self-briefing facilities.

For aerodromes without a MET Office, the MET authority has to designate another
MET Office to supply MET information to aeronautical users and others concerned.
Further information on MET Offices is given in Annex 8, which includes more details
concerning their duties and services.

The weather observations at aerodromes are made at aeronautical MET stations
which are often combined with aerodrome MET Offices. However, if necessary,
stations may also be established at other points of significance to international air
navigation. The observations are disseminated locally and externally as required in
accordance with regional air navigation plans.

At some locations, observations are made by the use of automatic or semi-automatic
observing equipment. Those systems bear the potential to considerably reduce MET
staff costs. It should however be pointed out that the sole use of those fully-automated
observational stations (without human supervision) is presently not permitted
according to ICAO.

Some States, such as the Netherlands, Sweden and the UK27, put much effort into
centralising their forecasting activities. Specially trained ATS personnel make the MET
observations at the airports, supported by semi-automatic observing stations, whereas
centralised offices produce the forecasts. However, the dominant model in many
States, is to have dedicated MET personnel on site at the airports with responsibility for
MET observations and forecasts. Clearly, the structural and operational differences
impact on the number of aeronautical MET staff required for the provision of
aeronautical MET services, and thus on MET costs allocated to aviation (see also
Chapter 9).

3.3.2 Meteorological Watch Offices (MWO)
Whereas Aerodrome MET Offices are mainly responsible for aerodromes and the
surrounding area, MWOs are generally responsible for watching weather conditions in
flight information regions (FIRs) and Upper Flight Information Regions (UIRs).
According to ICAO, MWOs, “issue information on the occurrence or expected
occurrence of specified hazardous ‘en-route’ weather conditions which may affect the
safety of aircraft and low-level aircraft operations (SIGMET and AIRMET information,
respectively) and supply this and other weather information to their associated ATS
units, usually a flight information centre (FIC) or an area control centre (ACC) and for
worldwide distribution as the basis for pre-flight planning and in-flight re-planning.”26

MWOs should use, as far as practicable, WAFCs products (see Section 3.1.2 and
Annex 6) to fulfil this task. However, as is the case for Aerodrome Meteorological
Offices, the extent to which WAFC products are used is the decision of the designated
MET authority. Further information on MWOs including duties and products is given in
Annex 9 of this report.

                                               
26 ICAO Annex 3, Meteorological Service for International Air Navigation.
27 Note that also other States put effort into centralising their forecasting activities.
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3.4 Selected means of communication for aeronautical MET information
In view of the complexity of the aeronautical MET infrastructure and the short life cycle
of the information, an efficient and reliable communication system is vital for the
dissemination of the latest information to all users. According to ICAO, “for the
dissemination of operational meteorological information beyond the aerodrome, the
AFTN28 is the primary communication means. That network is part of the aeronautical
fixed service (AFS) which embraces all telecommunication systems used for
international air navigation (including SADIS), except ground-to-air transmissions.”29

The exchange of aeronautical operational MET information (OPMET) among States is
currently being done via AFS (including SADIS). OPMET data include aircraft
observations (AIREP) as well as different types of forecasts and warnings. The
relevant data is usually uploaded and stored in regional OPMET data banks where it
can be accessed and downloaded by authorised users such as NMSs and airlines. The
direct costs for operating OPMET data banks are usually recovered through en-route
ANS charges.

It is worth mentioning that ICAO currently does not recognise the Internet as a primary
means of delivering aeronautical MET data.

The transmission of MET information to aircraft in-flight is usually the responsibility of
ATS units. Often ATS units disseminate routine aerodrome reports for selected
aerodromes to aircraft in-flight through VOLMET broadcast30.

For arriving and departing aircraft, airport authorities often provide MET information
through Automatic Terminal Information Service (ATIS) broadcast. ATIS broadcasts
are used to notify aircraft of the current surface weather conditions, landing and
departing runways, runway and taxiway conditions, and other information of
importance. The broadcasts are regularly updated as weather and runway conditions
change.

                                               
28 Aeronautical Fixed Telecommunication Network.
29 ICAO Manual of Aeronautical Meteorological Practice.
30 The details are specified in the ICAO Manual on Co-ordination between Air Traffic Services and Aeronautical
Meteorological Services (Doc 9377).
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4 AERONAUTICAL MET PRODUCTS AND SERVICES
Regulations regarding objectives, determination and provision of MET services to
international civil aviation are detailed in ICAO Annexes (especially Annex 3),
Procedures for Air Navigation Services, Air Navigation Plan publications (EUR Region),
WMO technical regulations and National legislation requirements. In support to the
aforementioned publications, the ICAO Manual of Aeronautical Meteorological Practice
(not binding) is also available. The latter is intended as a meteorological guide to be
used by pilots and other aeronautical personnel as well as by meteorological
personnel.

For the purpose of this report, it is assumed that all MET service providers provide
aeronautical MET products and services in accordance with ICAO Annexes (especially
Annex 3), Procedures for Air Navigation Services and Air Navigation Plan Publications
(EUR Region), and thus comply with the minimum safety and service quality
requirements for international aviation.

Aeronautical MET service providers ‘produce’ a wide range of products to meet the
requirements set out in ICAO Annex 3. The MET products are passed on to the
aeronautical user groups through MET briefings, consultation and flight documentation.
Generally speaking, aeronautical MET products fall into three categories:
� Meteorological Observations and Aerodrome Reports (local reports and METARs);
� Aeronautical forecasts; and,
� Aeronautical warnings.

An overview of the product categories is given in the following sections.

4.1 Meteorological observations and reports
Aerodrome Reports that are primarily used for aircraft operations are part of the
operational meteorological (OPMET) data.

The routine Aerodrome Reports describe the current weather conditions and are
issued every 30 minutes at all international European airports in the METAR code and
distributed world-wide for pre- and in-flight planning. Routine reports for the
transmission to aircraft just before take-off and landing are also provided,
complemented by special local reports according to operational and meteorological
criteria.

Figure 4.1: Example of a routine Aerodrome Report in the METAR code

>>> EDDM (MUNICH) <<<
2004/05/16 08:20 EDDM 130820Z 26009KT 9999 SCT020 BKN060 00/M03 Q1031
NOSIG
>>> END-OF-BULLETIN <<<

4.2 Aeronautical forecasts
There are different types of aeronautical forecasts designed to meet the requirements
for the various stages of flight and flight planning. Broadly, the forecasts can be
grouped into two categories:

� those provided for aerodromes and the surrounding area (Aerodrome, Landing &
Take-off forecasts); and,

� those provided for a specified area or region (En-route forecasts).
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The most common types of aeronautical forecasts are described in Table 4.1 below.

Table 4.1: Types of aeronautical MET forecasts

Forecast Area Issuing
Authority Validity Stage of

flight
Flight
level

Main
User

Aerodrome
(TAF) Aerodrome

Aerodrome
MET Office,
MWO

9, 12, 18 or 24
hrs

Pre-flight  and
In-flight IFR, VFR

Landing
(TREND) Aerodrome

Aerodrome
MET Office,
MWO

2 hrs (part of
METAR) In-flight IFR, VFR

Take-off Runway complex
Aerodrome
MET Office,
MWO

Specified period Pre-flight <FL100 IFR, VFR

En-route
Conditions at flight
levels applicable to
the operation

WAFCs,
Aerodrome
MET Office,
MWO

0600, 1200, 1800
or 2400 hrs UTC

Pre-flight  and
In-flight IFR, VFR

Source: ICAO Manual of Aeronautical Meteorological Practice

According to ICAO Annex 3, the extent to which aeronautical MET service providers
make use of the WAFCs and their products is the responsibility of the designated MET
authority of the State concerned. Currently, global upper wind and temperature and
humidity forecasts for aircraft en-route above FL50 are provided by the WAFCs in
London and Washington. Significant weather forecasts are supplied globally above
FL250 and down to FL100 over limited geographical areas, e.g. over the
EUROCONTROL Member States.

Figure 4.2: Example of a TAF

>>> EDDM (MUNICH) <<<
TAF (FC) 130900Z 131019 27010KT 8000 BKN020 PROB40 TEMPO 1217 4000 -
DZ BKN013 PROB40 TEMPO 1012 -SNRA

TAF (FT) 130400Z 131206 25005KT 9999 BKN030
>>> END-OF-BULLETIN <<<

Figure 4.3: Example of an Upper Air and Temperature Forecast by the WAFC
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4.3 Aeronautical warnings
Similar to forecasts, warnings can be broadly divided into two categories:

� those for arriving and departing aircraft; and,
� those for aircraft en-route.

Whilst forecasts refer to weather conditions expected in the future, warnings generally
refer to existing as well as expected safety-related meteorological conditions. The most
common types of aeronautical warnings are detailed in the table below.

Table 4.2: Types of aeronautical MET warnings

Warning Area Issuing
Authority Validity Stage of

flight
Flight level Main

User
Aerodrome Aerodrome surface

conditions
Aerodrome
MET Office

Not more than
24 hrs

Parked
aircraft 0 IFR, VFR

Wind shear

Aerodrome and
approach / take-off
paths between runway
level and 500m

Aerodrome
MET Office

For as long as
it is expected

to last

In-flight and
prior to and

during take off
0-500m IFR, VFR

SIGMET

Flight information
region or all levels
used for flight
operations

MWO Not more than
6 hrs

Pre-flight and
In-flight all IFR, VFR

AIRMET

Flight information
region or control area
for all flight levels up
to FL100

MWO Not more than
6 hrs

Pre-flight  and
in-flight

<FL100
phenomena
not covered
by SIGMET

IFR,
VFR

Source: ICAO Manual of Aeronautical Meteorological Practice

Figure 4.4: Example of a SIGMET

>>> FIR: LIMM (MILAN) <<<
LIMM SIGMET 03 VALID 130630/131030 LIMM- MILANO FIR SEV TURB FCST
MAINLY CENTRAL AND E PART ABV FL090 STNR NC

LIMM SIGMET SST 02 VALID 130830/131430 LIMM- MILANO FIR MOD/SEV TURB
FCST ABV FL380 STNR NC
>>> END-OF-BULLETIN <<<

4.4 Additional MET products and services
Many aeronautical MET service providers supply MET products and services which
exceed the aforementioned minimum requirements in terms of quality and range.

Additional aeronautical MET products include (but are not limited to):
� Significant weather charts for low-level flights for a defined region;
� Radar imagery tailored to Air Traffic Management needs; and
� Dedicated bulletins for Air Traffic Management.

It is acknowledged that there might be additional MET services specified and agreed by
the national aviation authorities in consultation with the MET authority and users.
However, any special MET services or products provided at the request of a single or
limited number of users in addition to the official aeronautical MET requirements31

should only be charged to the users concerned32.
                                               
31 See beginning of this chapter.
32 ICAO Manual on Air Navigation Services Economics – Appendix 6.
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5 THE AERONAUTICAL MET COST BASE
This chapter outlines the computation of the aeronautical MET cost base (national
MET costs that are allocated to civil aviation), and the different variables and factors
that are involved in this process.

General principles on charges for ANS, including aeronautical MET services are
expressed in Article 15 of the Chicago Convention. ICAO regulations are geared at
international civil aviation and therefore exclude domestic and military operations.
However, Article 15 of the Chicago Convention states that there should be no
discrimination and that it is the State's choice if it wants to apply ICAO
recommendations or develop its own national practices for domestic aviation.

EUROCONTROL Principles refer primarily to the ICAO manuals for the calculation of
MET costs. "National meteorological costs should be determined in accordance with
Appendix 6 to the "Manual on Air Navigation Services Economics" contained in ICAO
Document 9161/3. It is necessary that national authorities concerned ensure that the
meteorological providers are bound by the general principles contained in ICAO
Document 9082/5 concerning Air Navigation Services charges, and work in
consultation to implement these principles and determine the corresponding costs." 33

It is important to stress that formally ICAO manuals and WMO publications merely offer
financial and economic guidance for aeronautical MET service providers. They are not
binding for the Contracting/Member States.

5.1 Factors influencing the aeronautical MET cost base
The aeronautical MET cost base is influenced by a multitude of operational, socio-
economic, regulatory and other factors (Figure 5.1). The main influencing factors are
usually geography, climatological conditions, the aeronautical infrastructure, and the
level of service that is provided to users.

Figure 5.1: Factors influencing aeronautical MET costs
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33 EUROCONTROL Principles for Establishing the Cost-Base for Route Facility Charges and the Calculation of
the Unit Rates.
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5.2 Analytical framework for aeronautical MET cost base
ICAO acknowledges that “National Meteorological organisations, while they serve
aeronautical requirements, operate to serve the non-aeronautical community as a
whole by providing meteorological and climatological information for maritime and
other surface transport, civil protection, agriculture, fishing, hydrology, air pollution
control, retailing, sports and recreation, tourism, building and construction, the press
and other media, and the general public.”34

Although not binding, ICAO34 and WMO35 provide basic guidance including an
inventory list for determining the aeronautical MET cost base. As a first step, ICAO
recommends a division of the national MET costs into the following three categories.

MET facilities and services:

� intended exclusively to serve aeronautical requirements;
� intended exclusively to serve non-aeronautical requirements; and,
� intended to serve both (core activities).

Figure 5.2: Framework for determining the aeronautical MET cost base

‘Core’ costs
allocated to

all other
industries or
paid for by

the
government

“MET ‘Core’ Costs”
supporting MET
infrastructure such as:
• general analysis and

forecast offices
• weather radar
• surface observation

stations
• Contributions to int.

organisations (WMO,
EUMETSAT, ECMWF)

• etc.

Aeronautical

MET
Cost Base

(Total civil
aviation MET

costs)

• Aviation

‘Direct’ costs
allocated to

all other
industries

“’Direct’ MET costs”
• Military 
• Tourism
• Energy
• Agriculture
• Media
• Marine Services
• Other

 MET facilities and services serving MET
purposes in general  (‘Core’ Costs)

 MET facilities and services intended exclusively 
for one MET user/ industry (Direct costs)

Direct Costs allocated 
to aeronautical MET 

service 

‘Core’  costs 
allocated to 
civil aviation

According to ICAO guidelines34, the aeronautical MET cost base is the sum of costs for
exclusively aeronautical MET facilities plus a share of so-called ‘core’ costs, or
common costs, which are related to more than one type of service or user.

Aeronautical MET
Cost base =

Cost of facilities and services
intended to serve exclusively

aviation (direct costs)
+

Share of cost of facilities and
services intended to serve all

users (core costs)

According to the findings of the MET/TF, the ’core’ costs share typically represents
more than 50% of total civil aviation MET costs (see Section 5.3).

                                               
34 ICAO Manual on Air Navigation Services Economics – Appendix 6.
35 WMO Guide on Aeronautical Meteorological Services Cost Recovery.
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5.2.1 Costs directly related to the provision of aeronautical MET services
Whilst it is usually easy to identify the costs for facilities and services intended to serve
exclusively individual sectors such as aviation, energy, tourism, media, agriculture,
there seem to be major difficulties to calculate the fair and justified share of MET ‘core’
costs that is to be allocated to the individual industry sectors.

According to ICAO, facilities and services intended exclusively to serve aeronautical
requirements include, among others36:

� World Area Forecast Centres (WAFCs);
� MET Watch Offices; and,
� Aerodrome MET Offices and aeronautical MET Stations.

However, the identification and calculation of direct costs for aeronautical MET
services require a proper cost accounting system that is able to identify and allocate all
direct costs to the individual user groups (e.g. aviation, media, agriculture, etc.).

5.2.2 ‘Core’ costs allocated to aeronautical MET services
The costs for MET ‘core’ facilities and services cannot be allocated to one individual
industry sector or user group, and include items such as (but not limited to)37:

� weather radar;
� the observational network;
� satellite systems;
� general forecast and data processing centres;
� research and development, and other activities.

Aeronautical users (represented by IATA) argue that 'core' costs should not be
allocated to any specialised MET user group, on the grounds that38:

1. "The core system forms the foundation of all applications of meteorology, and the
establishment and operation of the national components of the global basic system
are required in the context of international cooperation under the auspices of the
WMO World Weather Watch. Without a global exchange of basic data, effective
weather prediction is not possible at all.

2. The core system is indispensable for the primary task of the national meteorological
organizations. The task of providing weather forecasts and warnings for the general
public to safeguard the lives and possessions of the citizens, for the benefit of a
national economy, e.g. agriculture, hydrology, tourism, fishing and shipping, and for
military applications, arises from the general obligations of a State. This is
recognized to the extent that these services are financed through taxes.

3. The core system does not rely on the existence of a single application. For instance,
if aeronautical or marine meteorology were discontinued, this would have no
marked impact on the costs."

In this context, according to ICAO, “it should be recognised that aviation contributes to
the core system by providing upper air observations of winds and temperatures.”39 As
recognised by the WMO, the aeronautical MET infrastructure contributes significantly
to the overall national and global MET observation system (see Section 3.1.1) which is
used for the benefit of many different user groups and the general public.

                                               
36 See Annex 10 for complete list.
37 The complete list of ‘core’ facilities and services identified by ICAO can be found in Appendix 6.
38 IATA Technical Operations Policy Manual (2000) - Part B Resolutions - "Meteorology, Policies on Items not
Contained in ICAO Annex 3".
39 ICAO Manual on Air Navigation Services Economics – Appendix 6.
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Aeronautical users have usually only moderate or no control over the level of MET
costs that are handled and allocated through the ‘core’ system (see also Chapter 7).
Indeed, the results of a recent EUROCONTROL Task Force suggest that MET ‘core’
costs represent the majority of the MET costs allocated to civil aviation.

5.3 Findings of the EUROCONTROL MET Task Force
In November 2001, the final report of the EUROCONTROL MET Task Force on “The
Allocation of MET Costs to Civil Aviation” (MET/TF Report) concluded that “core costs
represent a portion of more than 50% of total meteorological costs”.  Consequently, the
allocation of ‘core’ services to the individual industry sectors is a critical step when
determining the aeronautical MET cost base. The importance of this step is also
stressed by ICAO: “…since no single user requirement determines the level and cost
of the core activities, the further allocation of core activity costs among aeronautical
and non-aeronautical users should be approached with considerable caution.” 40

As a result, and since the allocation of direct costs is estimated to be fairly simple, the
MET/TF Report focused to a large extent on the mechanisms used to apportion the
‘core’ costs to the individual user segments. The report concluded that, “core costs
allocated to civil aviation typically represent a share of more than 50% of total civil
aviation MET costs.”

As ICAO guidance on the recovery of MET costs is not binding, it is at the States'
discretion which method they want to apply. Consequently many different mechanisms
have emerged. The most common approaches identified by the MET/TF Report for the
allocation of ‘core’ costs are briefly outlined below. Whereas it is acknowledged that
this does not represent an exhaustive list of methodologies, it is intended to draw
attention to the diversity of methods used to apportion ‘core’ costs to civil aviation.

The various approaches for the allocation of ‘core’ costs to civil aviation include:

� No allocation of ‘core’ costs – fully government funded;
� A Core customer group decides the overall share of ‘core’ costs that each group

should bear. In the UK, approximately 40% of the cost of core services are paid for
by military services.  Approximately 40% is paid by a combination of other
Government Departments in support of the public meteorological services, while
civil aviation pays the remainder (i.e. 20%).

� Proportionate cost allocation of ‘core’ costs.  This method allocates ‘core’ costs
according to the proportion of directly attributable costs (costs of exclusive use of
facilities and services) for each user group. This approach is used, for example,  by
Portugal;

� Allocation according to “the degree of utilisation” of each user (level of
information/frequency). This approach is followed, for example, by Romania;

� Allocation to cost centres or products/activities and by applying documented
allocation keys. This approach is used, for example, by France, Germany and
Switzerland;

� Full allocation of ‘core’ costs where MET services are provided internally by
dedicated units of ANSPs. This approach is used, for example, by Austria, Belgium.

In order to illustrate the significance of the allocation methodologies used to determine
the share of the ‘core’ costs paid for by civil aviation, Table 5.1 displays some of the
findings from the MET/TF. Unfortunately this information was only available for a very
limited set of States and therefore provides an incomplete picture. However, it clearly
shows the existing differences in 'core' cost allocation methodologies across Europe.

                                               
40 ICAO Manual on Air Navigation Services Economics.
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Table 5.1: Breakdown of national MET costs in 2000

C
ou

nt
ry

To
ta

l M
ET

 c
os

ts
in

 2
00

0
(in

 €
 '0

00
)

(A
)

%
 d

ire
ct

ly
al

lo
ca

te
d 

to
 c

iv
il

av
ia

tio
n 

(d
ire

ct
co

st
s)

(B
)

%
 d

ire
ct

ly
al

lo
ca

te
d 

to
 a

ll
ot

he
r i

nd
us

tri
es

(d
ire

ct
 c

os
ts

)
(C

 )

To
ta

l s
ha

re
 o

f
'c

or
e'

 c
os

ts
(D

)

%
 o

f ‘
co

re
’ c

os
ts

al
lo

ca
te

d 
to

 c
iv

il
av

ia
tio

n
(E

)

To
ta

l %
 o

f M
ET

co
st

s 
al

lo
ca

te
d

to
 c

iv
il 

av
ia

tio
n

(F
)=

(B
)+

(D
) x

 (E
)

Slovak Rep. 2 556 25% 0.6% 75% 34% 50%
Spain 81 353 19% 23% 59% 27% 35%
Turkey 51 369 8% 1% 91% 25% 31%
United Kingdom 184 533 8% 36% 58% 22% 21%
Germany 272 246 6% 19% 75% 19% 20%
Finland 32 180 15% 27% 59% 8% 20%
Denmark 36 944 6% 54% 40% 10% 10%

Source: EUROCONTROL MET/TF

There are a number of important points emerging from Table 5.1:
� ‘Core’ costs constitute an important share of the total MET costs (see column D). In

the case of Turkey, this share is reported to be greater than 90%;
� The percentage of the ‘core’ costs allocated to civil aviation (see column E) varies

among States from 8% for Finland to 34% for the Slovak Republic according to the
sample;

� Finally, the percentage of the total MET costs allocated to civil aviation (see column
F) varies equally greatly among the States that provided the information.

Clearly, the methodologies used for the calculation of the aeronautical MET cost base
have a substantial impact on the level of MET costs allocated to civil aviation at State
level. However, as pointed out by the EUROCONTROL MET/TF, detailed information
on national allocation methodologies is still scarce. For a summary list of
recommendations of the MET Task Force see Annex 12.

5.4 Transparency of allocation methodologies and accounting systems
Transparency of allocation mechanisms goes hand in hand with transparent
accounting systems that attribute costs in accordance with operational boundaries,
product categories, and costs centres/departments.

Implementation of such cost-reflective accounting systems would not only reduce the
risk of user discrimination, but also produce valuable data that could be used for the
comparison of aeronautical MET services with a view to identifying and promoting best
practice (see Section 9.1).

In view of the growing importance of MET services to other industries, there is a need
to ensure that aeronautical users are not asked to pay for MET services they do not
require (e.g. extension of the forecast horizon/range) as the aeronautical needs might
already be sufficiently served by existing MET services. It is the role of the designated
MET authority to gain an effective understanding of the requirements of the civil
aviation sector for MET related products and services, and associated costs.

As discussed in Section 2.2, the Single European Sky Regulation (SES) is expected to
have a major impact on ANS cost transparency, including aeronautical MET costs. The
SES regulation includes an obligation for cost transparency (Art. 12 'Service Provision
Regulation') which requires aeronautical MET service providers to apply International
Accounting Standards to the maximum possible extent in order to establish the costs
for any specific kind of service and cost centre. Moreover, there is an obligation to
publish annual reports comprising externally audited statutory accounts.
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6 ALLOCATION AND RECOVERY OF AERONAUTICAL MET COSTS
Once the aeronautical MET cost base is established, the costs need to be attributed to
'service areas' and user groups.

A common and key factor in the views of ICAO, EUROCONTROL and the European
Commission is the principle that charges should be non-discriminatory. Only charges
that are truly cost-related can be non-discriminatory. ICAO states that “the allocation of
aeronautical meteorological costs should be determined in such a way as to ensure
that no users are burdened with costs not properly allocable to them.”41

Whereas in some States, the military uses MET products and services provided by the
NMS for their flights, in other States the military operate their own independent MET
services.

In those cases where the military uses MET services from the NMS, the MET costs for
those services and the costs for exempted flights (i.e. government flights) need to be
allocated accordingly, thus reducing the MET costs that are attributed to civil aviation
(Figure 6.1).

The following section focuses consequently on the allocation of the remaining MET
costs which are to be recovered from civil aviation.

Figure 6.1: Allocation among 'service area' and user groups

IFR Flights MilitaryVFR Flights

Aeronautical MET
cost base

En-route Terminal

Exempted
Flights

Paid by State (tax money)Paid by Aeronautical Users or State or combination

En-route Terminal

Whereas the products and services of aeronautical meteorology are extensively
documented in various ICAO and WMO publications, there is little detailed guidance
available on the allocation of MET costs among 'service areas' (i.e., en-route/terminal)
and, among aeronautical user groups (i.e., IFR fights vs. VFR flights or commercial vs.
general aviation).

While the level of MET charges might differ between States according to, inter alia,
service quality and input prices, allocation methodologies should be consistent in order
to avoid unfair discrimination between the different aeronautical user groups.

The following section examines the allocation of MET costs between terminal and en-
route services, as well as the allocation among aeronautical user groups.

Due to the lack of information on exact allocation methodologies, this section is mainly
intended to draw attention to the significant differences that exist in allocation practices
between States.

                                               
41 ICAO Manual on Air Navigation Services Economics – Appendix 6.
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6.1 Allocation of MET costs among 'service areas'
ICAO recommends that allocation of ANS costs should be in accordance with
operational boundaries: “costs of all meteorological services provided to civil aviation
should, where appropriate, be allocated between air traffic services provided for
airports and air traffic services provided en-route.”42

Yet, no clear-cut guidance on where the boundary between terminal and en-route ANS
should be is provided. If charges for MET services are to be cost-reflective, there ought
to be specific charges for each flight phase reflecting the operational boundaries
between these phases.

Of the €378 million of aeronautical MET costs recovered by the 31 States that supplied
data in 200243 for the purpose of Information Disclosure, some 89% were allocated to
en-route services, whereas only 11% were allocated to terminal services as illustrated
in Figure 6.2.

Figure 6.2: European aeronautical MET costs by 'service area' in 2002

MET costs recovered
through en-route

charges
(€ 338M)

89% 11%
MET costs recovered

through terminal
charges
(€ 40M)

Source: ACE 2002
Total MET costs €378M in 2002

In principle, the need to impose MET charges at the point of use implies that there
should be a separate charge in accordance with operational boundaries. At a national
level, most States/ANSPs allocate aeronautical MET costs entirely, or to a large
proportion, to en-route ANS, as can be seen in Figure 6.3.

Only 20 of the 31 States (65%) allocated and recovered MET costs through terminal
ANS charges in 2002.

Figure 6.3: Total aeronautical MET costs by State/ANSP and by 'service area' in 2002
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42 ICAO Manual on Air Navigation Services Economics – Appendix 6.
43 See Annex 2.
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Notable exceptions were Finland, Estonia, Lithuania, Latvia and Switzerland where the
share attributed to terminal ANS services exceeded 50% in 2002.

Insufficient allocation among 'service areas' bears potential risk for users discrimination
because parameters used in the allocation structure usually do not accurately reflect
the true cost drivers. Failure to correctly determine and reflect the en-route and
terminal MET cost drivers in the cost base of the respective 'service areas', most likely
results in cross-subsidy between aeronautical user groups. Allocation of terminal MET
costs into the en-route cost base discriminates against users that merely fly over the
country concerned, in favour of those terminating the flight in the country concerned.
This would benefit, for example, domestic and/or short-haul flights.

6.2 Allocation of MET costs among aeronautical user groups
It is acknowledged that there is a variety of intermediate users of aeronautical MET
information, including air traffic service (ATS) units and airport operators. For the
purposes of this report, those MET users are treated as information brokers who pass
on important MET information for the benefit of operating flights (end users).

ICAO recommends that ”where the necessary basic data, including all required traffic
statistics, are available, consideration should be given to allocating the aeronautical
meteorological costs between IFR and VFR traffic.” 44

Both ICAO and EUROCONTROL principles foresee the right for States to exempt user
groups and particular flights from aeronautical charges. In some States, flights
operating under the Visual Flight Rules (VFR) are exempt from ANS charges, including
MET charges (see also Figure 6.1).

It should be stressed again that ICAO recommendations are not binding as the States
retain the sovereignty to decide whether, and to what extent, they want to recover
aeronautical MET costs from VFR users.

Nevertheless, ICAO stresses that, if flights are exempt, the cost of providing services
for these flights should not be passed on to other users. The logical consequence is
that all MET costs need to be allocated among all identified user groups (not only
paying users) in order to determine the government's contribution for exempted users.

Proportionate cost allocation which is based on the ‘use’ of the service, is the method
commonly used to allocate MET costs among user groups. ICAO mentions some of
the parameters that could be used for this method, which include:
� the number of flights;
� the distance flown;
� the time in the system; and,
� the aircraft weight.

In some cases the allocation is a combination of the aforementioned parameters.
Without government contributions (i.e. tax money) this method may, however, result in
prohibitive prices/ fees for some user groups such as VFR users.

Whatever the approach might be, ICAO points out that “where any preferential
charges, special rebates, or other kinds of reduction in charges normally payable in
respect of air navigation services are extended to particular categories of users,
governments should ensure, so far as practicable, that any resultant under-recovery of
costs properly allocable to the users concerned is not shouldered onto other users.”45

                                               
44 ICAO Manual on Air Navigation Services Economics – Appendix 6.
45 ICAO’s Policies on Charges for Air Navigation Services.
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6.3 Aeronautical MET cost allocation matrix
Although not exhaustive, the matrix in Figure 6.4 is primarily intended to summarise
the previous two sections on cost allocation among 'service areas' and aeronautical
user groups, and to draw attention to the diversity of allocation systems currently used
for the attribution of MET costs by EUROCONTROL Member States. Information on
the allocation of MET costs among aeronautical users (IFR/VFR) was unfortunately
only available for a limited set of States from the MET/TF Report.

The matrix can also be seen as an indication to which extent the national systems of
cost allocation are compliant with ICAO guidance and the SES regulations, which
recommend an allocation among 'service areas' and user groups.

Figure 6.4: Aeronautical MET cost allocation matrix
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In order to ensure fair, transparent and cost-reflective attribution to 'service areas' and
user groups, ANS cost allocation systems, including MET cost allocation systems,
ought to be consistent across all EUROCONTROL Member States.
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6.4 Recovery of aeronautical MET costs in EUROCONTROL member states
ICAO and EUROCONTROL charging principles are mostly based on the principle of
full cost recovery. Member States have the right to recover from aviation the fair and
justified costs for providing the required services and facilities for international ANS,
including aeronautical MET services. The legal basis for cost recovery is Article 15 of
the Chicago Convention, elaborated upon in ICAO's Policies on Charges for Airports
and Air Navigation Services.

Recovery of aeronautical MET costs is usually arranged through a combination of ANS
charges and government funds. However, as demonstrated throughout this chapter,
cost allocation practices vary significantly among the States.

Within EUROCONTROL Member States, approximately 89% of aeronautical MET
costs are recovered from en-route ANS charges. MET costs allocated to en-route
services are included in the national (en-route) unit rate of the Member State and
consequently recovered through EUROCONTROL route charges. The harmonised
EUROCONTROL cost recovery scheme has 32 Member States (March 2004) and was
primarily set up for the collection of IFR related en-route costs.

Whereas MET costs attributed to en-route services can be conveniently and effectively
recovered through EUROCONTROL route charges, there is currently no European
recovery scheme for MET costs allocated to terminal ANS or VFR flights. As a result,
States are responsible for setting up and maintaining a recovery system for MET costs
relating to terminal services and VFR flights, and it is entirely at the States’ discretion
when and where to collect these costs.

Finally, given that MET costs are passed on through consolidated en-route (and
occasionally terminal) ANS charges, it is difficult, if not impossible, for users to
determine the share of MET costs that is included in the ANS charge.

This not only results in a lack of transparency of aeronautical MET charges for
aeronautical users, but also reduces visibility and accountability of the aeronautical
MET service providers (see also Chapter 7).
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7 USERS CONSULTATION AND INFORMATION DISCLOSURE

7.1 Consultation process
In competitive markets, customers generally have a choice over a range of
differentiated products and services from competing suppliers. Aeronautical users
generally do not have this option. For this reason, user consultation is crucial to
provide aeronautical users with a platform to communicate their requirements and
concerns. The following section is intended to highlight this important matter of
aeronautical MET service provision.

According to the WMO, “the prime consideration should be that no users should be
charged for services or facilities that they do not require. For this reason it is very
necessary to have frequent discussions with all parties to agree on a full definition of
“user requirements” which leads to quality of service provision and the range of
products and facilities required to support the dedicated service.“46

WMO further highlights the importance of a dialogue with the users. “It is necessary
that the consultations should be between the meteorological service provider (usually
the National Meteorological Service), the Meteorological Authority (if not the provider),
the national Civil Aviation Authority and representatives of the users. The importance
of this consultation cannot be over-emphasised.“46

Table 7.1: Aeronautical users consultation47

State Annual consultation
meetings?

Meetings to establish
product specifications?

Negotiate on
MET costs

Type of MET
service provider

Austria Yes Yes Yes ANSP
Belgium-Lux. No No No ANSP
Bulgaria Yes Yes Yes ANSP
Czech Rep. Yes Yes Yes NMS
Denmark Yes No No NMS
Finland Yes Yes Yes ANSP
France Yes Yes No NMS
FYROM Yes No No ANSP
Germany Yes Yes No NMS
Ireland No No No NMS
Italy No No No NMS
Moldova No No Yes NMS
Norway No Yes No NMS
Portugal Yes Yes No NMS
Slovak Rep. No Yes Yes NMS
Slovenia No No No NMS
Spain + Canarias No No No NMS
Sweden Yes Yes Yes NMS
Switzerland Yes Yes Yes NMS
Turkey Yes Yes Yes NMS
United Kingdom Yes Yes Yes NMS

Yes 62% 62% 48%
No 38% 38% 52%

Source: MET/TF

As can be observed from Table 7.1 above, the results of a survey carried out by the
MET/TF in 2000 show a contrasting picture in terms of the consultation process.

                                               
46 WMO Guide on Aeronautical Meteorological Services Cost Recovery.
47 Some States such as the Netherlands did not participate in the original MET/TF survey. According to the
national MET service provider in the Netherlands, KNMI, annual users consultations on aeronautical MET costs
and products are organised.
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Of the 21 States analysed, 38% did not hold annual consultation meetings with
aeronautical users. When asked for meetings to establish product specifications, 38%
indicated that they do not consult with aeronautical users on products. On the other
hand, the survey indicates that in 48% of the States, aeronautical MET costs are part
of the issues discussed with aeronautical users during the consultation meetings.

Individual MET user groups, such as aeronautical users, usually have only moderate
influence on decisions concerning the overall MET infrastructure as they are taken with
respect to the national requirements and do not necessarily take individual needs
(which might already be met by existing systems) into account. This is, in particular,
the case for the 'core' costs and for contributions to international organisations, such as
EUMETSAT, which are usually governmental subscriptions based on GNP shares and
outside the direct control of MET service providers.

Three main areas usually drive additional costs to the MET ‘core’ system:
� the development of new meteorological applications;
� the forecast range (10 day forecasts will soon be the standard); and,
� the quality and accuracy of forecasts in general.

Whilst an improvement in quality and accuracy - especially in the terminal area - is
highly desirable (e.g. now-casting), it is important to recognise that an improvement in
the current forecast range and the development of new applications not relating to
aviation is of no, or only limited, benefit for aeronautical users.

7.2 Information disclosure
In an environment where the provision of aeronautical MET services is a monopoly
without choice for the users, transparency and an informed dialogue between provider
and user is crucial to build confidence and to avoid user discrimination.

As already mentioned in Section 7.1 above, presently, aeronautical MET users appear
to have only limited opportunities to comment on decisions concerning the national
MET infrastructure and thus the level of the costs that are attributed to individual MET
user groups.

Information disclosure is needed to counterbalance the statutory monopoly position of
aeronautical MET service provision, to identify best practices, and to foster
performance improvements through benchmarking.

Data disclosure enables an effective and informed consultation process, the
development of a common understanding of aeronautical MET requirements and thus
fosters a mutual understanding between MET service providers and aeronautical
users.

Currently, users have difficulties in assessing value for money from the information
available.  An important confidence building measure would be to provide financial and
operational relevant data associated with the provision of MET services (by type, by
categories, by activities, etc.).

Meaningful and reliable data on aeronautical MET costs in Europe are still scarce. Two
data sets support a high level analysis of MET service providers48. These are briefly
presented in the following sections.

                                               
48 See Annex 2.
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7.2.1 EUROCONTROL Enlarged Committee for Route Charges data
For the purposes of recovering en-route ANS costs, EUROCONTROL Member States
are required to submit a breakdown of national en-route ANS costs by category every
year (see Table 7.2). Unfortunately, not all States provided always a breakdown of
MET costs and some States joined the EUROCONTROL Route Charges system only
a few years ago (e.g. Finland, FYROM, and Moldova) which limits the data set, and
thus the scope for a comprehensive time series analysis49.

Table 7.2: Breakdown of ANS costs
� ATM/CNS
� Training
� Studies/Tests and Trials
� Administration
� AIS (Aeronautical Information Services)
� MET
� SAR (Search and Rescue Services)
� Other

       � National en-route costs base

For the calculation of the national unit rate, only one single figure for total en-route
MET costs is submitted to EUROCONTROL. Consequently no detailed information on
MET cost drivers (e.g. staff costs, etc), or information on terminal MET costs are
available from this source. Increases in aeronautical MET costs are usually not
commented by Member States.

In order to improve transparency, the EUROCONTROL MET/TF (see Section 5.3)
recommended an amendment to the EUROCONTROL Principles (see Annex 12). In
addition to the total MET costs at State level, as of 2004, Member States will be
required to provide a breakdown of the aeronautical MET costs by cost type (staff,
operating costs, amortisation, interest, other) and “service area” (terminal/ en-route).

The recommended amendments are in line with the data collected by the PRU (see
below) and should enable a better understanding of the structure of national MET costs
allocated to civil aviation and hence assist a more effective and informed consultation
process. Compared to the information on MET costs that was available in the past, this
is a first important step towards more transparency.

7.2.2 EUROCONTROL Performance Review Commission (PRC) data
The second data source currently available for MET cost analysis is the data relating to
the “Specification for Information Disclosure” collected by the PRU since 2001 (see
Section 1.3). Whereas Route Charges data provides en-route MET charges at State
level, Information Disclosure data allows for a more detailed analysis of MET costs
allocated to both terminal and en-route ANS, broken down by individual cost types.

Unfortunately, as far as 2002 data are concerned, not all ANSPs were able to provide
full set of meaningful data including a breakdown of MET costs by type (see Figure 9.8
in Chapter 9). This appears to be due to accounting practices of the responsible bodies
for the MET part of ANS costs, which were not able to provide a breakdown of MET
costs by type.

                                               
49 See Annex 2.
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8 DEVELOPMENT OF MET COSTS RECOVERED THROUGH CHARGES
The sample used for the time series analysis includes data for 23 EUROCONTROL
Member States for which continuous data from 1998 to 2002 was available50. The
sample represents approximately 98% of the total en-route MET charges recovered by
EUROCONTROL in 2002 (equivalent to €325 million).

The data used for the analysis in Section 8.1 and 8.2 represent 'MET costs' recovered
through ANS charges. Although the term 'MET costs' is used, it should be noted that
the amounts allocated to aviation are generally the results of differing allocation
mechanisms and policies, and therefore only a reflection of the States’ interest and/or
ability to recover aeronautical MET costs (see Section 9.3). For example, one State
might decide to allocate and recover 100% of the costs related to the provision of
aeronautical MET services whilst another State might decide to recover only a lower
percentage or a certain cost type (e.g. direct operating costs).

8.1 European aeronautical MET costs development
Figure 8.1 gives an overview of the development of total en-route ANS costs by
category for the selected sample. Total en-route ANS costs show a considerable
growth over the 1998-2002 period but are expected to decline slightly in 2004, after
reaching a peak in 2003. Between 1998 and 2002, the average annual growth rate for
en-route ANS costs was 4.7%. The distance flown grew at an average annual growth
rate of 3.1% during the same period.

The growth of en-route ANS costs was mainly driven by a significant increase in
ATM/CNS costs, which is expected to slow down between 2002 and 2004. The
increase in ATM/CNS costs should be seen in the light of investments and efforts to
reduce ATC delays.

The lower growth rate for controlled kilometres can be mainly attributed to the decline
in air traffic following the events of September 11, 2001 and the economic slowdown in
Europe in recent years.

Figure 8.1: Development of en-route ANS costs and traffic (1998-2004)
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50 Source: EUROCONTROL Enlarged Committee for Route Charges.
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Figure 8.2 shows the development of MET costs allocated to aviation as a proportion
of total en-route ANS costs. Due to the relatively high growth rate of ATM/CNS costs
driven by the lack of ATC capacity, the share of aeronautical en-route MET costs within
the total en-route ANS costs decreased from 7.9% in 1998 to 6.7% in 2002. However
in 2004, the share of MET costs within the total (en-route) ANS costs is expected to
rise again.

Figure 8.2: MET costs allocated to en-route ANS as a share of total en-route ANS
costs (1998-2004)

7.9%

6.7%

250

260

270

280

290

300

310

320

330

340

350

1998 1999 2000 2001 2002 2003 (P) 2004 (P)

M
ET

 c
os

ts
 a

llo
ca

te
d 

to
 e

n-
ro

ut
e 

AN
S 

(m
illi

on
)

0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

10%

%
 o

f t
ot

al
 (e

n-
ro

ut
e)

 A
N

S 
co

st
s

MET costs allocated to en-route ANS in 2002
MET costs allocated to en-route ANS as a proportion of total (en-route) ANS costs

Source: CRCOCosts were deflated by using the MUICP deflator from Eurostat (2002 Prices)

At a European level, aeronautical MET costs allocated to en-route ANS remained fairly
stable over the past five years, and appear to follow traffic patterns as shown in Figure
8.3 below.

Figure 8.3: Development of en-route MET costs and traffic (1998-2004)
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Whereas ATM/CNS service costs are closely linked to traffic levels, there are no
obvious reasons for the MET costs to develop in line with traffic growth. Aeronautical
MET products and services are ‘produced’ at given frequencies (e.g. aerodrome
forecasts) and clearly defined occurrences (e.g. warnings), as defined by ICAO, none
of which is directly linked to traffic demand levels. Once issued, the information can be
duplicated and disseminated at marginal costs to supply a large number of
aeronautical users. As a consequence, as traffic increases one would expect
aeronautical MET costs to remain stable and the MET costs per unit to benefit from
economies of scale.

The next section provides an analysis of the development of MET costs recovered
through charges at State level (see also Annex 4).

8.2 Development of national aeronautical MET costs
At a national level, the development of MET costs varies significantly as illustrated in
Figure 8.4 below. States with the most significant average annual growth rate (AAGR)
for en-route MET costs between 1998 and 2002 include the Czech Republic (+15.1%),
Hungary (+11.4%), the Slovak Republic (+9.9%), Greece (+8.3%), Norway (+6.4%)
and Italy (+4.5%). Such high growth rates would clearly deserve further investigation.

Figure 8.4: En-route MET costs in 2002 and average annual growth rate (1998-2002)
by State
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The high growth rates for some States might be an indication that they are still in the
process of developing a policy for the recovery of aeronautical MET costs. For
example, if a country has previously not allocated any of the costs for MET core
services to civil aviation, a change in policy will undoubtedly result in a noticeable
growth rate.

A number of States succeeded in reducing the en-route MET costs over the 1998-2002
period. States with a notable negative average annual growth rate are Malta (-13.2%),
Austria (-4.8%), Spain (-3.2%), Switzerland (-3.1%) and Bulgaria  (-3%).

Figure 8.5 illustrates the planned development of en-route MET costs between 2002
and 2004. Whereas the Czech Republic projects to maintain a high growth rate for
aeronautical MET charges (+14.1%), Ireland (-12.8%), Greece (-11.2%), Bulgaria
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(-7%) and Norway (-6.9%) plan to reduce their en-route MET charges substantially
between 2002 and 2004.

Figure 8.5: Planned en-route MET costs (2004) and average annual growth rate (2002-
04) by State
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Germany recently announced a major restructuring programme to reduce aeronautical
MET costs which is not yet reflected in the projected MET costs in Figure 8.5 above.

The five States with the highest overall MET costs (France, Germany, Italy, UK, and
Spain) account for almost 70% of the total MET costs allocated to civil aviation (see
Figure 8.6). Despite no obvious link of MET service provision with traffic levels, this
appears to be in line with the traffic measured by the cumulative share of km flown by
IFR flights in those five States

Figure 8.6: Total (en-route + terminal) MET costs by State in 2002
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9 COMPARISONS OF AERONAUTICAL MET
Transparency and performance comparisons to identify best practices are key in an
international context where aeronautical MET charges are levied on airspace users.

There are a number of elements, which make the assessment and comparison of
performance particularly difficult in the context of aeronautical MET service provision.

� MET service providers in most States have a monopoly for aeronautical services
and at the same time the duty to provide services to a broad spectrum of users,
including the public (see Chapter 2);

� The interdependent nature of national MET infrastructures in a global network with
multiple actors (see Chapter 3);

� The broad range of aeronautical MET products and services (see Chapter 4) and
different levels of service quality;

� The lack of binding guidance on cost allocation and recovery, resulting in
heterogeneity of practices throughout Europe (see Chapters 5 and 6); and,

� The lack of relevant information to compare performance on the basis of meaningful
metrics relating to MET service provision (see Chapter 7).

9.1 Data requirements versus data availability
The planned amendments to the EUROCONTROL principles, described in Section 7.2
are likely to enable a better understanding of the structure of national MET charges
allocated to civil aviation. However, for a thorough analysis of aeronautical MET
service performance - including productivity and cost-efficiency analysis – clearly more
data is required. Table 9.1 outlines some of the data that is required for genuine and
fair comparisons of aeronautical MET service providers.

Table 9.1: MET data requirements versus data availability

Data requirement Example Availability

Key operational data Number of staff, assets and
infrastructure

Limited information for
selected providers

Aeronautical MET outputs METARs, TAFs No
Assumptions on cost allocation
keys/mechanisms

Use of system, number of
flights, etc.

Limited information for
selected providers

'Genuine' MET costs Costs centres, costs per
product & services, etc. No

Costs for international MET duties WAFC, EUMETSAT No

MET costs recovered through charges En-route MET charges,
terminal MET charges Yes

Planned investments likely to affect the
level of future aeronautical MET
charges

EUMETSAT Polar System,
etc. No

Quality of MET services provided Accuracy of forecasts, etc. Limited information for
selected providers

Disclosure of the aforementioned information is particularly relevant for a detailed
comparison of aeronautical MET service providers and in order to develop a framework
for continuous aeronautical MET performance benchmarking at European level. The
following section illustrates some of the issues that should be taken into account for the
comparison of aeronautical MET service providers.



Chapter 9 – Comparison of Aeronautical MET Services 44
Report on Aeronautical MET Costs

9.2 Issues to be considered for the comparison of aeronautical MET
As outlined in Chapter 3, no aeronautical MET service providers are alike and
therefore national MET characteristics such as geography, input prices, aeronautical
infrastructure and the quality of service should ideally be taken into account. In order to
create a consistent sample, it is furthermore necessary to account for international
MET duties including the WAFC and contributions to international organisations.

Due to limited data availability, this section is meant to provide a basic understanding
of the scope and scale of aeronautical MET operations and ought to be used as a
source of reference for the comparison of aeronautical MET services at a later stage of
this chapter.

9.2.1 Airports where MET services are required and size of controlled area
Figure 9.1 illustrates the number of ICAO airports where MET services are required51

and the size of the area controlled by the ANSP. For consistency reasons, the list of
airports where MET services are required was taken from the ICAO EUR Regional Air
Navigation Plan Table MET 1A (see Annex 11). ICAO Table MET 1A relates to airports
designated for use by international scheduled, charter and general aviation flights52. In
addition to this list, it is at the State's discretion to select more airports where MET
services are to be provided.

The size of the controlled area was taken from the EUROCONTROL Central Flow
Management Unit (CFMU). Oceanic airspace for Norway, Portugal-Santa Maria, and
the United Kingdom, is not included in Figure 9.1 below.

Figure 9.1 provides a first overview of the national aeronautical infrastructure and
hence the national requirements with respect to aeronautical MET services. France
(49), Germany (49), Italy (38), and the United Kingdom (33) have the largest number of
listed airports, whereas the Czech Republic, Hungary, Malta, and Moldova have only
one airport at which, according to ICAO, MET services are to be provided.

Figure 9.1: ICAO airports where MET services are required and size of controlled area
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51 See Annex 11.
52 ICAO Table MET 1A - 'Meteorological Service required at Aerodromes' is currently being updated and some
States such as France, Germany, Italy, Spain and Turkey have already indicated that the number of airports is
likely to change considerably.
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Similar to the number of ICAO listed airports, the size of the airspace controlled by the
national ANSP varies considerably. This is largely driven by the surface area of the
State, and in the case of Spain by airspace covering the Canary Islands.

9.2.2 International duties
International duties can be divided into operational responsibilities for international
aeronautical MET services (e.g. WAFCs) and contributions to international MET
organisations (e.g. EUMETSAT).

The UK operates one of the two WAFCs (see Section 3.1.2) and France and the UK
run a VAAC each (see Section 3.2.3). The associated costs are included in the
respective en-route MET costs and need to be identified and excluded for a fair
comparison of aeronautical MET service providers.

Contributions to international organisations such as EUMETSAT, ECMWF and WMO
are usually government subscriptions based on GNP and hence outside the direct
control of the MET service providers. Nevertheless, MET users are often asked to pay
a share of those contributions, as they are considered part of the MET ‘core’ system
(see Section 5.2.2 on page 25).

Figure 9.2 illustrates the importance of the allocation of EUMETSAT contributions (see
Section 3.2.1) to aviation at a State level for 10 States for which this information was
available53. On average, the States for which data was available allocated some 19%
of their national EUMETSAT contributions to civil aviation, totalling to some €43 million
in 2001. (Note: total contributions by all EUMETSAT Member States to the
EUMETSAT programme amounted to €272 million in 2001 – see Section 3.2.1).

The ICAO cost recovery guidance54 is not clear regarding contributions to international
organisations such as EUMETSAT and ECMWF55. The example in Figure 9.2
suggests that the EUMETSAT programme is, in fact, to a considerable extent financed
through aeronautical MET charges.

Figure 9.2: Share of EUMETSAT contributions within total MET costs allocated to
aviation in 2001
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Source: EUMETSAT & MET/TF

                                               
53 The data was derived from the MET/TF and the EUMETSAT Annual Report 2001.
54 ICAO Manual on Air Navigation Services Economics – Appendix 6.
55 Although some States attribute a share of ECMWF contributions (see Section 3.2.2) to aviation, the link
between ECMWF products, which generally focus on the period from 3 to 10 days forecasts, and aeronautical
MET requirements is not immediately apparent.
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9.3 Conceptual framework for the comparison of aeronautical MET services
It is acknowledged that MET service quality (e.g. forecast accuracy) plays an important
role for aviation and should therefore be reflected in comparisons of aeronautical MET
service providers. However, due to the difficulties involved in measuring the service
quality of aeronautical MET services and the lack of reliable data, for the purpose of
this report it is assumed that all MET service providers comply with ICAO Annex 3,
which outlines the minimum requirements for aeronautical MET services. For detailed
comparisons of MET cost-effectiveness or productivity, it is desirable to develop
methodologies which take the quality of MET service into account.

Before discussing appropriate ratios and performance indicators, a conceptual
framework is introduced for analysing the “performance” of aeronautical MET service
providers (see Figure 9.4).

To compare cost-effectiveness, information on "genuine" costs (as opposed to
charges) and quantifiable output measures is required. Instead of the genuine costs of
MET services, only the MET charges that are imposed on aeronautical users are
presently readily available. The aeronautical MET charges are the results of differing
allocation mechanisms and policies, and therefore more a reflection of the States’
interest and/or ability to recover aeronautical MET costs from aviation than the
'genuine' costs for providing the service (see Section 5.4).

Throughout this report, the various steps of calculating and allocating the costs for the
provision of aeronautical MET services were discussed. The three main steps
influencing the level of aeronautical MET charges were identified as:

� the calculation of the aeronautical MET cost base, including the allocation of 'core'
costs to aviation (see Chapter 5);

� allocation of costs among “service areas” (see Section 6.1); and,
� allocation of costs among user groups (see Section 6.2).

Figure 9.3: MET charges versus MET costs
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The framework (see Figure 9.4) tries to break the highly complex global MET system
(see Chapter 3) down into a comprehensive form in order to establish metrics for the
comparison of aeronautical MET services.

From an economic point of view, two complementary analyses could be envisaged:
(a) The cost-effectiveness of MET providers or, in other words, the 'genuine' cost of

production for specific and measurable MET products and services (right side of
Figure 9.4); and,

(b) “The value for money” or, in other words, how much is paid by aeronautical users
for the MET products and services received per unit of traffic demand (left side of
Figure 9.4).
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Figure 9.4: Conceptual framework for the comparison of MET services
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Possible high level aeronautical MET ratios and indicators are suggested throughout
this chapter and, subject to data availability, used for comparisons.

9.4 High level aeronautical MET service ratios
Table 9.2 offers a list of high level aeronautical MET service ratios that could be used for
the assessment of aeronautical MET service providers.

Table 9.2: High level aeronautical MET service ratios

High level Aeronautical MET Service Ratios Reference Data
availability

Aeronautical MET Staff/ Airport where MET services are provided Figure 9.5 Limited
Total aeronautical MET charges / Airport where aeronautical MET
services are provided Figure 9.6 Yes

Aeronautical ‘core’ costs / Total NMS ‘core’ costs No No
Direct aeronautical MET costs / Total direct NMS costs No No

Aeronautical MET charges / Total NMS costs No Available
soon

Aeronautical MET charges / Total ANS costs Figure 9.7 Yes
Aeronautical MET revenues / Total NMS commercial revenues Figure 9.10 Limited

The following section applies four of the ratios outlined in Table 9.2 above. It should
however be pointed out that, due to limited data availability, the analysis should be
viewed with a note of caution (see Section 9.2).

Figure 9.5 shows the number of aeronautical MET personnel per airport56 at which MET
services are required, according to the ICAO EUR Regional Air Navigation Plan57. On

                                               
56 The MET staff numbers were taken from the MET/TF Report and represent 1999/2000 figures. Unfortunately
this data was not available for all States. Staff numbers for the Netherlands were submitted separately  by
KNMI.
57 See Annex 11.
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the basis of available data, Turkey (199), the Czech Republic (70), Bulgaria (45), and
the Slovak Republic (32) show the highest number of aeronautical MET personnel per
ICAO airport.

Figure 9.5: Aeronautical MET staff per ICAO airport where MET services are required
(2000)
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Note:
- Staff figures for Bulgaria, Czech Republic, Italy and Sweden are head count figures
- Trained ANSP personnel doing MET observations are not included (e.g. UK)
- Staff numbers for The Netherlands are not from the MET/TF survey but submitted by KNMI Source: ACE 2002

199

At the other extreme, Switzerland (2), the United Kingdom (3), Denmark (5), and
Sweden (5) appear to employ the smallest number of aeronautical MET personnel per
ICAO airport58.

Whereas some States such as Turkey seem to require a large number of MET staff to
provide MET services to aviation, other States such as the United Kingdom and Sweden
use specially-trained ATS personnel to fulfil observational tasks which considerably
reduces the staff costs for observations at airports. For fairer comparison of aeronautical
MET service providers, it would be important to account for trained ATS personnel and
to include a reasonable share of the costs for the ATS staff.

Given current data availability, it is very difficult to make any clear inference whether the
differences observed in Figure 9.5 are due to allocation and/or efficiency issues,
including the way of organising the provision of MET services in the different States.

Figure 9.6 shows the total MET charges (terminal + en-route) per ICAO airport where
MET services are required. Austria, Bulgaria, Hungary, Ireland and Turkey have the
highest MET charges per airport (i.e. some €2 million per airport). On the other end of
the spectrum, Albania, Croatia, Estonia, Latvia, Lithuania, and Macedonia appear to
have the lowest MET costs per ICAO airport.

                                               
58 Note that observations for the UK MET Office are often made by trained ANSP personnel which are not
included in Figure 9.5 see also Section 3.3.1).
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Figure 9.6: Aeronautical MET costs recovered through ANS charges  (2002) per ICAO
airport where MET services are required
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Clearly, Figure 9.5 and Figure 9.6 suggest that there are major differences between
aeronautical MET infrastructures and the way they are managed and operated in
Europe. Due to a lack of reliable and consistent operational data, it is currently not
possible to perform a more detailed examination.

The significant differences illustrated in Figure 9.5 and Figure 9.6 suggest that further
investigation is required given that it is not clear to what extent differences are an
indication that there are genuine efficiency issues and/or that the tasks, quality, and the
organisation for the provision of MET services differ among national MET systems.

Figure 9.7 shows the total aeronautical MET costs recovered through charges as a
proportion of total ANS costs (terminal + en-route) in 2002.

Figure 9.7: Total aeronautical MET costs as a proportion of total ANS costs in 2002
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In the analysed sample, total aeronautical MET charges (terminal + en-route) comprise
on average 6% (equivalent to €378 million) of total ANS charges in 2002 (share of en-
route MET charges within the total en-route ANS charges was around 6.7% - see
Figure 8.2 on page 40).

With some 15%, Austria shows the highest share of MET charges relative to total ANS
charges, followed by Ireland with some 11%. The smallest share of MET costs relative
to total ANS costs lies at around 0.1% (Lithuania59).

Figure 9.8 shows the States that have provided a breakdown of total MET charges by
cost type in 2002. Only 24 of the 31 ANSPs provided a comprehensive breakdown of
MET charges by cost type, enabling a more detailed analysis of the cost structure (see
Annex 3).

Figure 9.8: Breakdown of MET charges (en-route + terminal) by cost type in 2002
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On average, staff costs represent 55% of the total MET costs recovered through ANS
charges. Traditionally, aeronautical MET services are provided by NMSs in order to
make use of the existing national MET infrastructure and potentially to exploit
economies of scale. In some countries, however, the aeronautical MET services are
provided internally by specialised ANSPs (see Section 2.1).

Three of the five MET service providers (with the exception of Cyprus and Malta) with
the highest staff cost shares are run internally by ANSPs. Higher staff costs are
assumed to be partly driven by (1) an adjustment of MET officers’ salaries to air traffic
controller levels, and (2) by some staff-related costs (e.g. pensions) that are not
systematically and explicitly accounted for within a NMS government department.

Overall, the second largest cost driver for aeronautical MET services were direct
operating costs (29%), followed by depreciation costs (10%), exceptional items (4%)
and the costs for capital (2%).

Costs for international duties like the contributions to EUMETSAT are usually included
in the direct operating costs and therefore not immediately visible as a cost driver for
aeronautical MET services.

                                               
59 Note that Estonia, Latvia and Lithuania only allocated MET-related direct operating costs and/or depreciation
costs (see Annex 3)
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9.4.1 Breakdown of aeronautical MET costs in Germany (1996-99)
Figure 9.9 illustrates the development of aeronautical MET costs by cost type in
Germany on the basis of data supplied by DWD60. Additional to the cost types
analysed in the previous section, the data set includes also a breakdown of the costs
for MET satellite systems (mainly EUMETSAT) which are usually not readily available
for analysis.

Whereas the investment and operating costs remained relatively stable, there was a
notable decline in staff costs. This reduction in staff costs was more than offset by the
substantial growth in costs for international duties (satellite costs) attributed to civil
aviation.

As suggested in Figure 9.9, the significant increase in satellite costs is a key driver to
the overall growth in aeronautical MET costs in Germany.

Figure 9.9: MET costs allocated to civil aviation in German (1996-99)
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The total aeronautical MET costs as a proportion of total ANS costs were already
illustrated in Figure 9.7. In order to provide a better understanding of the funding of
NMS, Figure 9.10 shows the revenue from aeronautical MET charges in relation to the
State funding and the commercial NMS revenues for Portugal.61

Although conclusive data was only available for the NMS in Portugal, Figure 9.10
suggests that revenues from aeronautical MET charges are by far the largest source
of revenue for NMSs outside the State budget.

Notable is also the shift in percentage distribution of the individual sources of funding.
Whereas the State budget decreased from 68% in 1998 to 63% in 2001, the
revenues from en-route charges increased from 29% to 34% during the same period.
Note that no MET costs were allocated to, or recovered through, terminal ANS
charges.

                                               
60 Data source: Deutscher Wetterdienst and MET/TF.
61 Note that contributions by the State for public duties (defence) are treated as revenue in Figure 9.10.
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Figure 9.10: Breakdown of NMS revenue in Portugal (%)
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9.5 High level aeronautical MET service performance indicators
Table 9.3 offers a list of high level indicators that could be used for the comparison of
aeronautical MET charges and, as more data becomes available, for a cost-
effectiveness/productivity analysis of aeronautical MET service providers (see Figure
9.4).

Table 9.3: MET high level aeronautical MET service performance indicators

MET High Level Performance Indicators Reference Data
Aeronautical MET output/ Aeronautical MET Staff N/A N/A
Total aeronautical en-route MET costs / Measurable en-route
MET output N/A No output

available
Total aeronautical terminal MET costs / Measurable terminal MET
output N/A No output

available
Total en-route MET charges / Flight-hours (or km flown) Figure 9.11 Available
Total terminal MET charges62 / Total IFR airport movements Figure 9.12 Available

Total (en-route + terminal) MET charges / Composite flight-hours Figure 9.13 Available

The following section applies some of the high level indicators for aeronautical MET
services as described in Table 9.3 above.

9.5.1 Comparison of aeronautical MET charges
As the required information for a cost-effectiveness and/or productivity analysis of
aeronautical MET service providers is currently not available (see Section 9.3), the
following section focuses on a comparison of aeronautical MET charges. For
aeronautical users, this is a direct representation of the charges that are imposed on
them for the provision of aeronautical MET services.

A relevant measure of output generally used for en-route ATM/CNS is the number of
en-route flight-hours controlled63. The metric has the advantage of being transparent,
easily measured, and consistent across countries as the data is available from the
EUROCONTROL Central Flow Management Unit (CFMU).

                                               
62 Not all States allocate MET costs to terminal ANS.
63 See also ACE 2002 report.
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The measure of output for terminal ATM/CNS is the number of IFR airport movements
controlled. In addition, it was found helpful to define a "composite" gate-to-gate output
measure64 that combines both en-route and terminal ATM/CNS.

The following section provides a high level comparison of en-route, terminal and gate-
to-gate MET charges paid by airspace users. The indicator 'total MET charges per
flight-hour' is used to assess the relative weight of MET charges for users65.

It should be pointed out that the MET costs recovered though charges for France
include costs relating to operating the VAAC, similarly the UK MET costs contain costs
associated to operating both the VAAC and the WAFC.

As outlined in Section 9.3, MET charges are generally a reflection of a States interest
and ability to recover costs associated with the provision of aeronautical MET services.
Consequently a multitude of allocation mechanisms are used for the calculation of
MET charges. At the one extreme, States such as Latvia only recover direct MET
related operating costs whereas at the other extreme in States such as Austria,
aeronautical MET services are provided internally by ANSPs which recover 100% of
their costs (see Annex 2).

9.5.2 Comparison of en-route MET charges
The total flight-hours controlled are used to calculate the charge for aeronautical MET
services per flight-hour at a State level (see Figure 9.11 on page 55 – top left corner).
This indicator provides a first overview of the differences in charging levels for en-route
MET services. Figure 9.11 displays the charge that is paid for en-route MET services
for each flight-hour controlled.

Austria (€83) has the highest en-route MET charges per flight-hour controlled, followed
by Italy (€49), Ireland and the Netherlands with €42 each. The results from Figure 9.11
indicate that aeronautical en-route users pay the least for MET services in Lithuania66

(€0.2) and Estonia (€1).

It should be pointed out that there is scope for bias in this indicator. As outlined in
Section 6.1, some countries do not allocate MET costs to terminal services (see blue
bars on Figure 9.11) which might – compared to other States - result in
disproportionately high en-route MET charges per flight-hour controlled. Furthermore,
as pointed out in Section 9.3, cost allocation methods vary between States. Some
States such as the Baltic States only recovered direct operating costs and/or
depreciation costs relating to aeronautical MET services.

9.5.3 Comparison of terminal MET charges
Only 20 of the 31 States allocate MET costs to terminal services which considerably
limits the scope of the analysis.

The total number of IFR airport movements is used to calculate the charge for MET
services per IFR airport movement. Figure 9.12 (see page 55 on left bottom corner)
shows the results for the 20 States which allocate MET costs to terminal ANS.

In terms of terminal MET charges per IFR airport movement, Bulgaria (€60) is the most
expensive State, followed by Latvia (€21), Austria (€18) and Finland (€16).

                                               
64 See Performance Review Commission, ATM Cost-effectiveness (ACE) 2001 Benchmarking Report.
65 Data available from the Route Charges Office (en-route MET costs) and Information Disclosure (terminal
MET costs) was used for this analysis. In those cases where no data for en-route MET costs was available from
the CRCO, data from ACE 2002 was used instead.
66 Note that Latvia only allocated direct operating costs and depreciation relating to MET services provided.
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Finland is an interesting case. Whereas Finland is one of the States with the lowest
charge per flight-hour controlled (en-route MET services), Figure 9.12 identifies Finland
as one of the States with the highest MET charge for terminal MET services.

The States with the lowest terminal MET costs per IFR airport movement are the
United Kingdom (€0.4), Lithuania66 (€0.5), Sweden (€0.5) and Ireland (€0.9).

9.5.4 Comparison of gate-to-gate MET charges
It is important to keep a gate-to-gate perspective because the allocation of ANS costs,
including MET costs, among en-route and terminal ANS vary between Member States
and hence inevitably introduce a bias in the comparison.

To this end, it was felt that it would be useful to have, in addition to the separate
measures of MET charges for en-route and terminal MET services, a composite gate-
to-gate indicator that combined the two. A common method of combining performance
indicators where there are two distinct services is to weight the output measures
(‘flight-hours’ and ‘IFR airport movements’) by the average cost of the service for the
whole sample (see ATM Cost-Effectiveness (ACE) 2002 Benchmarking Report for
more details67). Therefore, for the comparison of gate-to-gate MET charges, the total
MET charges per composite flight-hour was used.

When looking at the gate-to-gate MET charges in Figure 9.13 (see page 55, right-hand
side), it becomes apparent that - with the exception of Austria, Bulgaria, Italy and
Ireland – all States range between €0.5 and €30 for aeronautical MET charges per
composite flight-hour. To show differences in organisational structures, the Member
States where the MET service is provided internally by the ANSPs are highlighted in
green.

At a gate-to-gate level, Austria (€81 per composite flight-hour) is found to charge the
most for aeronautical MET services, followed by Bulgaria (€49), Italy (€37), and Ireland
(€34).

Further investigation would be required to analyse the cost drivers in order to
determine whether the higher charges are due to a lack of exploitation of economy of
scale. A first examination of MET charges by cost type in Figure 9.8 suggests that the
main cost driver for MET services are usually staff costs.

The least expensive aeronautical MET services per composite flight-hour seem to be
offered in Lithuania68 (€0.5), Estonia (€4) and the Czech Republic (€8).

If the 5 MET service providers with the highest MET charges were able to improve their
MET related charges to the average gate-to-gate level (some €27 per composite flight-
hour), total MET costs to civil aviation could be reduced by as much as 10% per
annum (i.e. some €35 million).

Overall, the results of this comparison of MET charges suggests that there are
significant disparities between the different aeronautical MET service providers in
Europe. As outlined in Section 9.3, for a genuine cost-effectiveness and productivity
analysis of aeronautical MET service providers which could explain the observed
disparities in MET charges, more data needs to be made available (see Section 9.1).

                                               
67 EUROCONTROL – ATM Cost-Effectiveness (ACE) 2002 Benchmarking Report – Spring 2004.
68 Note that Latvia only allocated direct operating costs and depreciation relating to MET services provided.



C
ha

pt
er

 9
 –

 C
om

pa
ris

on
 o

f A
er

on
au

tic
al

 M
ET

 S
er

vi
ce

s 
55

R
ep

or
t o

n 
Ae

ro
na

ut
ic

al
 M

ET
 C

os
ts

18

60

16

3

7

14

5

0

21

3

5

2

9

4

3

0.9

0.5

0.5

9

5

0102030405060

Austria

Bulgaria

Italy

Ireland

Finland

Germany

Slovenia

Belgium-Lux.

France

Netherlands

Switzerland

Turkey

Romania

Cyprus

United Kingdom

Malta

Spain + Canarias

FYROM

Latvia

Portugal

Denmark

Moldova

Norway

Hungary

Slovak Rep.

Croatia

Sweden

Albania

Czech Rep.

Estonia

Lithuania

€ per IFR airport movement

Av
er

ag
e 

(€
5)

So
ur

ce
: A

C
E 

20
02

83
28

49
42

8
40

37
36

29
42

15
33

26
27

31
21

26
15

7
21

19
13

10
14
12
13

6
1.2
0.2

5

15

010203040506070809010
0

Austria

Bulgaria

Italy

Ireland

Finland

Germany

Slovenia

Belgium-Lux.

France

Netherlands

Switzerland

Turkey

Romania

Cyprus

United Kingdom

Malta

Spain + Canarias

FYROM

Latvia

Portugal

Denmark

Moldova

Norway

Hungary

Slovak Rep.

Croatia

Sweden

Albania

Czech Rep.

Estonia

Lithuania

€ per flight-hour

Av
er

ag
e 

(€
31

)

St
at

es
 d

o 
N

O
T 

al
lo

ca
te

 M
ET

 c
os

ts
 to

 te
rm

in
al

 s
er

vi
ce

s

So
ur

ce
: C

R
C

O
/A

C
E 

20
02

M
U

AC
 fl

ig
ht

-h
ou

rs
 w

er
e 

re
al

lo
ca

te
d 

to
 th

e 
re

sp
ec

tiv
e 

St
at

es
 (B

E,
 D

E,
 N

L)

Fi
gu

re
 9

.1
1:

 E
n-

ro
ut

e 
AN

S 
M

ET
 c

ha
rg

es
 p

er
 fl

ig
ht

-h
ou

r c
on

tro
lle

d 
in

 2
00

2
  

Fi
gu

re
 9

.1
2:

 T
er

m
in

al
 A

N
S 

M
ET

 c
ha

rg
es

 p
er

 IF
R

 a
irp

or
t m

ov
em

en
t i

n 
20

02

Fi
gu

re
 9

.1
3:

 T
ot

al
 A

N
S 

M
ET

 c
ha

rg
es

 p
er

 c
om

po
si

te
 fl

ig
ht

-h
ou

r
(g

at
e-

to
-g

at
e)

 in
 2

00
2

81
49

37
34

30
30
30
30
29

28
28
27

25
23
22
21

19
18

17
17

13
13
13
12
12
12

8
4

12

8

0.5

010203040506070809010
0

Austria

Bulgaria

Italy

Ireland

Finland

Germany

Slovenia

Belgium-Lux.

France

Netherlands

Switzerland

Turkey

Romania

Cyprus

United Kingdom

Malta

Spain + Canarias

FYROM

Latvia

Portugal

Denmark

Moldova

Norway

Hungary

Slovak Rep.

Croatia

Sweden

Albania

Czech Rep.

Estonia

Lithuania

€ per composite flight-hour

Av
er

ag
e 

(€
27

)

M
ET

 S
er

vi
ce

 p
ro

vi
de

d 
in

te
rn

al
ly

 b
y 

AN
SP

So
ur

ce
: C

R
C

O
/A

C
E 

20
02





Chapter 10 – Conclusions 57
Report on Aeronautical MET Costs

10 CONCLUSIONS
Aviation is one of the few industries directly charged for MET services. In 2002,
aeronautical MET costs represented approximately 6% of total ANS costs (en-route
and terminal). Overall, civil aviation paid some €380 million for aeronautical MET
services in Europe in 2002.

Although aeronautical MET costs seem to have remained stable at a European level
between 1998 and 2002, significant variations at a national level could be observed.

Aeronautical MET costs appear to be in line with traffic patterns. As there is no
apparent justification for a link of aeronautical MET costs to traffic levels, it is important
that aeronautical MET costs are effectively managed and not simply adjusted to traffic
increases.

In some States, national MET costs allocated to civil aviation, and in particular MET
‘core’ costs, would appear to be disproportionately high, compared to other MET users.
In this context, aeronautical users (represented by IATA) argue that the costs for the
meteorological 'core' system should not be allocated to any specialised MET user
group as it is indispensable for the State's general obligation to safeguard the lives and
property of its citizens.

In view of the growing importance of MET services to other industries and the general
public, there is a need to ensure that aeronautical users are not asked to pay for MET
services they do not require or that are not properly allocated to them. Instead, MET
services should make the most effective use of the existing national and international
aeronautical MET infrastructure (e.g. WAFC) to avoid duplication of services.

Comparing performance and identifying best practices are key in an international
context where aeronautical MET charges are levied on airspace users in an
environment which generally lacks transparency.

Decisions concerning the national MET infrastructure are often taken without proper
aeronautical users consultation and irrespective of user requirements. There is a need
to move towards a more customer-focused relationship, including more effective
consultation meetings.

Disclosure of relevant information and transparency is crucial in order to build
confidence, to enable justified and cost-reflective aeronautical MET charges, to avoid
user discrimination, and to make any cross-subsidisation transparent.

The SES regulations apply to aeronautical MET services as they are part of Air
Navigation Services (Art.2(4) 'Framework Regulation'). SES implementing rules should
include requirements applicable to MET services, e.g. consultation, transparent
charging schemes and accounts (c.f. Art. 12 & 14, 'Service Provision Regulation').

Within Europe, there are differences between the national aeronautical MET
infrastructures, the way they are managed and operated and the quality of service
provided. Even with the limited data available, the comparison of aeronautical MET
charges shows that there are also significant variations in aeronautical MET charges
across Europe which are most likely related to cost allocation and/or efficiency issues.

Clearly more detailed information on MET cost allocation mechanisms, MET cost
drivers, operational MET data, MET outputs, and planned investments that are likely to
affect the level of aeronautical MET charges is needed for continuous aeronautical
MET performance benchmarking at European level. Separate reporting and
consultation requirements for MET and the implementation of transparent accounting
systems which allocate the costs in accordance with operational boundaries and
product categories would be an important step forward.
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ANNEX 5  -  THE WORLD METEOROLOGICAL ORGANISATION (WMO)
The World Meteorological Organisation (WMO) was created in 1951 as a specialised agency
of the United Nations. From weather prediction to air pollution research, climate change
related activities, ozone layer depletion studies and tropical storm forecasting, the Geneva-
based 185-member organisation co-ordinates global scientific activity to allow increasingly
prompt and accurate weather information and other services for public, private and
commercial use. WMO's activities contribute to the safety of life and property, the socio-
economic development of nations and the protection of the environment.

The main objectives of the organisation are:

� To facilitate international co-operation in the establishment of networks of stations for making
meteorological and hydrological observations;

� To promote the establishment and operation of systems for the rapid exchange of
meteorological and related information;

� To promote the standardisation of meteorological observations to ensure consistent quality;
� To further applications of meteorology to aviation, shipping, water management, agriculture

and other human activities;
� To encourage research and training in meteorology and related areas and to support the co-

ordination of international research and training activities.

WMO's major scientific and technical programmes include the World Weather Watch (WWW),
which is the backbone of WMO's activities. WWW offers up-to-the-minute world-wide weather
information through member-operated observation systems and telecommunication links with
four polar-orbiting and five geo-stationary satellites, about 10,000 land observation and 7,000
ship stations and 300 moored and drifting buoys carrying automatic weather stations.

Data from all over the world are needed to provide weather forecasts. If there were no WMO,
the nations of the world would have to conclude individual agreements with one another to
ensure the exchange and availability of data to meet their national requirements, such as
provision of forecasts for the public and special services for various economic sectors like
agriculture, utilities (gas, electric power production),etc.

The purposes of WMO are to facilitate international co-operation in the establishment of
networks of stations for making meteorological, hydrological and other observations; and to
promote the rapid exchange of meteorological information, the standardisation of
meteorological observations and the uniform publication of observations and statistics. It also
furthers the application of meteorology to aviation, shipping, water problems, agriculture and
other human activities, promotes operational hydrology and encourages research and training
in meteorology.

By far the greatest proportion of funding comes from Members' own resources committed to
the operation of national observing, communication and data-processing systems which are
planned and implemented within the WMO framework. The maximum expenditure for the
financial period 1996-1999, as approved by the Twelfth World Meteorological Congress, is
Swiss francs 255 million.

The extra-budgetary resources that are expected to be available over the same period to
support specific components of programmes such as technical co-operation, education and
training, improvement of the World Weather Watch, and some urgent environmental and
climatological monitoring, research and co-operative work amount to Swiss francs 89.7 million.
The staff post ceiling is 246.
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ANNEX 6  -  WORLD AREA FORECAST CENTRES (WAFCS)
Extract from ICAO Annex 3 – Meteorological Service for International Air Navigation

Objectives of the world area forecast system shall be:

a) to supply meteorological offices with forecasts of en-route meteorological conditions
concerning upper winds, upper-air temperatures, direction, speed and height of maximum
wind, tropopause height and significant weather in pictorial and/or alphanumeric form, as
far as practicable, for direct use by operators, flight crew members, air traffic services units
and other aeronautical users; and

b) to supply meteorological authorities and other users with upper wind, upper-air
temperature, direction, speed and height of maximum wind and tropopause height
forecasts and forecasts of significant weather phenomena for grid points in digital form.

These objectives shall be achieved through a comprehensive, integrated, worldwide and, as
far as practicable, uniform system, and in a cost-effective manner.
(ICAO – Annex 3 – 3.1.)

A Contracting State, having accepted the responsibility for providing a WAFC within the
framework of the world area forecast system, shall arrange for that centre:

a) to prepare global forecasts for grid points in digital form for all required levels and in a
standard format; the forecasts shall comprise upper winds, upper-air temperatures,
tropopause heights and maximum wind speed, direction and height;

b) to prepare global forecasts of significant weather phenomena;
c) to issue the forecasts referred to in a) and b) in digital and/or pictorial form;
d) to prepare and issue amendments to the forecasts;
e) to receive information concerning the accidental release of radioactive materials into the

atmosphere, from its associated WMO regional specialised meteorological centre for the
provision of transport model products for radiological environmental emergency response,
in order to include the information in significant weather forecasts; and

f) to establish and maintain contact with VAACs for the exchange of information on volcanic
activity in order to co-ordinate the inclusion of information on volcanic eruptions in
significant weather forecasts.

Recommendation 3.2.7. “The grid point forecasts prepared by a WAFC should comprise:
a) wind and temperature data for light levels 50, 100, 140, 180, 240, 300, 340, 390 and 450;
b) tropopause height, and direction, speed and height of maximum wind;
c) wind and temperature data for flight levels 530 and 600 when and where required; and
d) humidity data for flight levels 50, 100, 140 and 180.
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ANNEX 7  -  EUMETSAT
EUMETSAT is an intergovernmental organisation created through an international convention
agreed by 18 European Member States in 1986.

The organisation is responsible for the operation and exploitation of European weather
satellites. The organisation’s primary objective is to establish maintain and exploit European
systems of operational meteorological satellites.

EUMETSAT's Meteosat system is intended primarily to support the National Meteorological
Services (NMS) of Member States. The NMS in turn distribute the image data to other end
users, notably through the provision of forecasts on television several times a day. Second
priority is given to the NMS of non-Member States. These are given privileged access to
Meteosat data in the continuing tradition of data exchange between meteorological services.
They too use the data for the preparation of forecasts and for distribution to television
audiences.

As well as these two important categories there are many other users. Universities and
research institutes rely on Meteosat data for research and education. Commercial
organisations also use the systems, either as end-users or as service providers. In all, a few
thousand systems, located in over 100 countries, are installed for the direct reception of
EUMETSAT image data.

At present, EUMETSAT controls the Meteosat satellites that produce images of the Earth from
geostationary orbit above the equator, and disseminates these images to users all over the
world. EUMETSAT's geostationary satellite programmes include the continuation of the
current Meteosat system and the development of the Meteosat Second Generation (MSG).
The EUMETSAT Polar System (EPS) is also under way.

Meteosat Second Generation (MSG)
With the progression of science, and developments in the accuracy of numerical weather
prediction, the need for more frequent and comprehensive data from space has arisen.
Meteosat Second Generation will be a significantly enhanced follow-on system to the current
generation of Meteosat. It has been designed in response to user requirements and will serve
the needs of Nowcasting applications and Numerical Weather Prediction in addition to
provision of important data for climate monitoring and research.

The new satellites will be spin-stabilised like the current generation, but with many design
improvements. The more frequent and comprehensive data collected by MSG will also aid the
weather forecaster in the swift recognition and prediction of dangerous weather phenomena
such as thunderstorms, fog and explosive development of small but intense depressions which
can lead to devastating wind storms

EUMETSAT Polar System (EPS)
While geostationary satellites provide a continuous view of the earth disc from an apparently
stationary position in space, the instruments on polar orbiting satellites, flying at a much lower
altitude, provide more precise details about atmospheric temperature and moisture profiles,
although with a less frequent global coverage.

The lack of observational coverage in certain parts of the globe, particularly the Pacific Ocean
and continents of the southern hemisphere, has led to the increasingly important role for polar
orbiting satellite data in numerical weather prediction and climate monitoring.

EUMETSAT is currently preparing the European component of a joint European/US polar
satellite system.
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EUMETSAT derives the vast majority of its funding from the contributions of its Member
States. These contributions are calculated as pro-rata to the Gross National Product (GNP) of
the respective State. EUMETSAT is currently converting from GNP to Gross National Income
(GNI) as the basis for its scales of contribution.

An income is derived from licensed users but as many users (such as developing countries
and many research centres) are exempt from charges, this income will remain relatively minor
for the foreseeable future.
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ANNEX 8  -  METEOROLOGICAL OFFICES
Extract from ICAO Annex 3 – Meteorological Service for International Air Navigation

3.4.1 Each Contracting State shall establish one or more aerodrome and/or other
meteorological offices which shall be adequate for the provision of the meteorological service
required to satisfy operational needs.

3.4.2 An aerodrome meteorological office shall carry out all or some of the following functions
as necessary to meet the needs of flight operations at the aerodrome:

a) prepare and/or obtain forecasts and other relevant information for flights with which it is
concerned; the extent of its responsibilities to prepare forecasts shall be related to the local
availability and use of en-route and aerodrome forecast material received from other
offices;

b) prepare and/or obtain forecasts of local meteorological conditions;
c) maintain a continuous survey of meteorological conditions over the aerodromes for which it

is designated to prepare forecasts;
d) provide briefing, consultation and flight documentation to flight crew members and/or other

flight operations personnel;
e) supply other meteorological information to aeronautical users;
f) display the available meteorological information;
g) exchange meteorological information with other meteorological offices; and
h) supply information received on pre-eruption volcanic activity, a volcanic eruption or

volcanic ash cloud, to its associated air traffic services unit, aeronautical information
service unit and meteorological watch office as agreed between the meteorological,
aeronautical information service and ATS authorities concerned.

3.4.5 The extent to which an aerodrome meteorological office prepares forecasts and/or
makes use of products from WAFCs and/or RAFCs and other sources shall be determined by
the meteorological authority concerned.

3.4.7 Recommendation. Aerodrome meteorological offices should use as far as practicable
output products of the world area forecast system in the preparation of flight documentation.

3.4.8 For aerodromes without meteorological offices:

a) the meteorological authority concerned shall designate one or more meteorological offices
to supply meteorological information as required; and

b) the competent authorities shall establish means by which such information can be supplied
to the aerodromes concerned.



68

ANNEX 9  -  METEOROLOGICAL WATCH OFFICES
Extract from ICAO Annex 3 – Meteorological Service for International Air Navigation

3.5 Meteorological watch offices

3.5.1 A Contracting State, having accepted the responsibility for providing air traffic services
within a flight information region or a control area, shall establish one or more meteorological
watch offices, or arrange for another Contracting State to do so.

3.5.2 A meteorological watch office shall:

a) maintain watch over meteorological conditions affecting flight operations within its area of
responsibility;

b) prepare SIGMET and other information relating to its area of responsibility;
c) supply SIGMET information and, as required, other meteorological information to

associated air traffic services units;
d) disseminate SIGMET information;
e) when required by regional air navigation agreement, in accordance with 7.3.1:

1) prepare AIRMET information relating to its area of responsibility;
2) supply AIRMET information to associated air traffic services units; and
3) disseminate AIRMET information;

f) supply information received on pre-eruption volcanic activity, a volcanic eruption and
volcanic ash cloud for which a SIGMET has not already been issued, to its associated
ACC/FIC, as agreed between the meteorological and ATS authorities concerned, and to its
associated VAAC as determined by regional air navigation agreement; and

g) supply information received concerning the accidental release of radioactive materials into
the atmosphere, in the area for which it maintains watch or adjacent areas, to its
associated ACC/FIC, as agreed between the meteorological and ATS authorities
concerned, and to aeronautical information service units, as agreed between the
meteorological and appropriate civil aviation authorities concerned. The information shall
comprise location, date and time of the accident, and forecast trajectories of the
radioactive materials.

Note. — The information is provided, at the request of the delegated authority in a State, by
WMO regional specialised meteorological centres for the provision of transport model products
for radiological environmental emergency response.

3.5.3 The extent to which a meteorological watch office makes use of products from WAFCs
and/or RAFCs and other sources shall be determined by the meteorological authority
concerned.

3.5.4 Recommendation.— The boundaries of the area over which meteorological watch is to
be maintained by a meteorological watch office should, in so far as is practicable, be
coincident with the boundaries of a flight information region or a control area or a combination
of flight information regions and/or control areas.

3.5.5 Recommendation.— Meteorological watch should be maintained continuously;
however, in areas with a low density of traffic the watch may be restricted to the period
relevant to expected flight operations.
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ANNEX 10 - ICAO MANUAL ON AIR NAVIGATION SERVICES ECONOMICS (DOC
9161) - APPENDIX 6
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ANNEX 11 - ICAO EUR REGIONAL AIR NAVIGATION PLAN, FASID (DOC 7754)
Table VI-MET 1A - Meteorological Service Required at Aerodromes
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ANNEX 12 - SUMMARY LIST OF RECOMMENDATIONS OF THE MET/TF

For amendment of the EUROCONTROL Principles:

(i) States shall reinforce the co-ordination between the National Authorities concerned
(Civil Aviation Authority and MET Authority -when different-) and the service providers
concerned (aeronautical MET service provider and Air Navigation Service Provider –
when different) in order to ensure that MET costs charged to civil aviation users are
justified and properly established.

(ii) States shall ensure that their aeronautical MET service provider draws a
comprehensive inventory of the MET facilities and services (direct and core) and of the
aeronautical MET products and functions exclusively needed to meet aeronautical
requirements. Furthermore this inventory shall be supplemented by the relevant
references in ICAO Annexes (especially Annex 3), Procedures for Air Navigation
Services and European Air Navigation Plan as well as by the references of national
regulations concerned.

(iii) Information shall be disclosed to civil aviation users at the product/function level. States
shall introduce transparent cost-accounting systems as soon as practicable. When
implemented, States shall ensure that detailed documentation on these cost-
accounting systems (starting with the inventory) can be made available to civil aviation
users relevant representatives.

(iv) A breakdown of the MET costs by ‘input categories’ (Staff, Operating costs,
Amortisation, Interest, Other), shall be disclosed at multilateral level as an annex to the
existing EUROCONTROL reporting tables.

For amendment of the EUROCONTROL Principles or Guidance:

(v) Consultations on aeronautical MET services and their related costs should be held on
both long-term and short-term developments. Technical/operational aspects should be
dealt with together with economic/financial aspects. Consultation with users on short-
term developments of aeronautical MET should be combined with consultation on air
navigation services. The minimum financial information required at such consultation
meetings shall include: total MET costs of the State; total civil aviation MET costs;
costs allocated to en-route and terminal navigation for both IFR and VFR flights; costs
of core items and their related proportions of total MET core costs allocated to civil
aviation users.

For action by the EUROCONTROL enlarged Committee for route charges:

(vi) Within the context of the comprehensive review of EUROCONTROL Guidance
material, taking into account the EUROCONTROL Principles, the “FIFU Task Force”
shall address, in particular, the issue of MET cost allocation between aeronautical
users, i.e. between en-route and terminal navigation for both IFR and VFR traffic.
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ANNEX 13 - SUMMARY CONSULTATION MEETING ON AERONAUTICAL MET
COSTS AND ASSOCIATED PRC RECOMMENDATIONS

Outcome of the Performance Review Commission’s consultation meeting with interested
parties to consider the draft report commissioned by the PRC on Aeronautical MET costs

Tuesday 11 May 2004

1.       Introduction

1.1 The seventh Performance Review Report (PRR 7) of the Performance Review
Commission (PRC), which was published in April 2004, devoted a chapter to the costs of
aeronautical MET products and services in Europe. This chapter was based on a special
report commissioned by the PRC to be published in support of PRR 7.

1.2 At the PRR 7 consultation meeting, held on 1 March 2004, considerable interest in the
subject of MET costs was shown by the participants. Accordingly, the PRC decided to hold a
special consultation meeting on this report, before its finalisation and submission of associated
recommendations to the Provisional Council.  More than 80 participants attended the
consultation meeting held on 11 May 2004, and chaired by Mr K. Williams, Chairman of the
PRC.

1.3 The PRC wished to hear the views of European Institutions, airspace users, MET service
providers, and their regulators. Accordingly, Mr. D. Huet (European Commission), Mr. K. Reid
(EUROCONTROL), Ms. A. Laaksonen (IATA/ FINNAIR), Mr. D. Lambergeon (Météo France),
Dr. E. Lorenzen (Deutscher Wetterdienst) and Mr. B. Perry (UK CAA) were invited to give
briefings in support of the discussion.

2.       Outcome
2.1 The meeting was conducted in a very constructive atmosphere, and several participants

expressed their appreciation for the meeting. The Chairman’s summary of the meeting is
contained in the following paragraphs.

2.2 Representatives of the airspace users argued strongly that the discrepancies between
national MET service providers shown by the report are such that the priority should be
first to establish the most efficient means of providing meteorological services to users,
taking account of the ample opportunities that exist for centralisation of services and
economies of scale.

2.3 There was a widely shared view that a thorough review of aeronautical MET was
needed, addressing what products and services are required, how they are provided as
well as the quality and costs.

2.4 EUROCONTROL should be actively involved in this review. As the Single European Sky
Regulations require that charges be fairly distributed (including MET costs), the
European Commission should also be involved in this review.

2.5 Many participants expressed a willingness to identify and learn from best practice. The
Chairman invited MET providers to take a lead in this domain. The PRC was not in a
position to allocate resources in this area. Items to be considered included:
� transparent cost accounting systems producing meaningful and comparable data for

airspace users in support of more effective and informed consultation meetings;
and,

� the importance of governance arrangements at national level.
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2.6 The meeting agreed that it was difficult to draw performance comparisons based on the
data contained in the report. There would be value, therefore, in developing Europe-wide
MET performance indicators (cost-effectiveness and service quality) for benchmarking
purposes. There was no known European or worldwide work being done in this direction,
apart from work within the ICAO ANSEP Panel. Several participants indicated
willingness to contribute.

2.7 Several participants drew attention to a number of errors or out-of-date data contained in
the draft report. In particular, reference was made to Appendix 11 which lists the
aerodromes contained in the EUR Regional Air Navigation Plan, FASID, (DOC 7754 -
Table VI-MET 1A) for which meteorological services are required. The Chairman advised
that these data came via ICAO from the States themselves. He understood that ICAO
was currently updating this document and that Table VI-MET 1A is therefore likely to
change considerably. To this effect, a specific comment will be added in the final version
to stress that the current list in Table VI-MET 1A might in some cases not reflect the
present situation.

2.8 The meeting agreed that there was a need for clearer guidance material on the
allocation of MET costs. Accordingly, cost-allocation rules for MET costs relating to: (i)
en-route/terminal costs, (ii) core costs, (iii) IFR/VFR costs should be included in the
Single European Sky implementing rules being developed.

2.9 Participants generally considered that the costs of common services (e.g. WAFC and
VAAC) should be commonly funded, and not included in national cost bases (e.g. UK,
France) as was presently the case.

2.10 In closing, the Chairman thanked the presenters and participants for their excellent
inputs. The PRC will correct material errors in the final report and use comments
received when developing its recommendations to the Provisional Council. He
emphasised that the recommendations are the sole responsibility of the PRC. The
summary report and slides presented at the meeting will be made available on the PRC
web site http://www.eurocontrol.int/prc.

3.  Follow-up action

3.1 At its meeting held the next day, in closed session, the PRC developed the following set
of recommendations to be submitted, together with the final Report on Aeronautical MET
Costs, to PC 20 (July 2004):

The Provisional Council is invited:

1. to note the PRC’s Report on Aeronautical Meteorology Costs and to submit it to the
Permanent Commission;

2. to note the wide variations in the provision of European MET Services and to
encourage sharing of best practice amongst the MET Providers;

3. to request the Director General to develop common requirements for aeronautical
MET products and services, in consultation with interested parties, by July 2005;

4. to request the Director General to ensure that clear cost-allocation rules for MET costs
relating to:

(i) en-route /terminal costs
(ii) core costs
(iii) IFR/VFR costs

are included in the Single European Sky implementing rules being developed;
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5. to request Member States to ensure that aeronautical MET authorities actively adopt a
more customer-oriented approach, including effective and regular consultation with all
MET stakeholder groups;

6. to urge EUROCONTROL Member States:
(i) to make the most effective use of the existing national and international

aeronautical MET infrastructure (e.g., World Area Forecast Centre - WAFC) and
to avoid duplication without challenging any aspect of civil aviation safety; and,

(ii) to optimise the efficiency of the aeronautical MET system through increased
rationalisation and automation;

7. to request the Director General to explore to what extent MET services and products
could be employed to improve European ATM performance;

8. to invite the Director General to explore the common financing of joint European
aeronautical MET services and products (e.g. WAFC, VAAC).
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GLOSSARY
ACC Area Control Centre
ACE ATM Cost-Effectiveness
AFS Aeronautical Fixed Services
AFTN Aeronautical fixed telecommunication network - A world-wide

system of aeronautical fixed circuits provided, as part of the
aeronautical fixed service, for the exchange of messages and/or
digital data between aeronautical fixed stations having the same
or compatible communications characteristics.

AIREP Aircraft Report
AIRMET Significant Weather Warning for flights below FL100
AIS Aeronautical Information Services
AMDAR WMO Aircraft Meteorological Data Reporting Programme
ANPPs Air Navigation Plan Publications
ANS Air Navigation Services
ANSP Air Navigation Service Provider
APP Approach Control Unit
ATIS Automatic Terminal Information Service
ATKs Available Tonne Kilometres
ATM Air Traffic Management
ATM/CNS Air Navigation Management/ Communications, Navigation and

Surveillance
ATS Air Traffic Services
CAA Civil Aviation Authority
CRCO EUROCONTROL Central route charges office
ECMWF European Centre for Medium-Range Weather Forecasts
ECOMET European Cooperation in Meteorology
EPS EUMETSAT Polar System
EUMETSAT European Organisation for the Exploitation of Meteorological

Satellites
FIR Flight Information Region
Flight documentation Written or printed documents, including charts or forms, containing

meteorological information for a flight.
GDPS WWW Global Data Processing System
GNP Gross National Product
GOS WWW Global Observing System
GTS WWW Global Telecommunications System
ICAO International Civil Aviation Organisation
IFR Instrument Flight Rules
km Kilometre
MET Meteorological Services for Air Navigation
METAR Meteorological Aerodrome Report
Meteorological authority The authority providing or arranging for the provision of

meteorological service for international air navigation on behalf of
a Contracting State.

Meteorological Office An office designated to provide meteorological service for
international air navigation.

MSG Meteosat Second Generation
MTP Meteosat Transition Programme
MWO Meteorological Watch Office
NMS National Meteorological Service
OPMET Operational Meteorological Data
PANS Procedures for Air Navigation Services
PRC EUROCONTROL Performance Review Commission
PRU EUROCONTROL Performance Review Unit
RAFCs Regional Area Forecast Centres
SADIS Satellite Distribution System for Aeronautical Information Relating

to Air Navigation
SAR Search and Rescue Services
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SARPs ICAO Standards and Recommended Practices
SES EC Single European Sky Regulations
SIGMET Significant Weather Warning
SIGWX Significant Weather Forecasts
TAF Terminal Area Forecast
TCACs Tropical Cyclone Advisory Centre
TWR Traffic Controlled Tower
UIR Upper Flight Information Region
VAACs Volcanic Ash Advisory Centre
VFR Visual Flight Rules
VOLMET VOLMET broadcast. Provision, as appropriate, of current METAR,

SPECI, TAF and SIGMET by means of continuous and repetitive
voice broadcasts.

VSAT Very Small Aperture Antenna
WAFC World Area Forecast Centre
WAFS World Area Forecast System
WMO World Meteorological Organisation
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