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How can air and space still make us dream?
After having aroused our passions, air and

space are no longer the matter of dreams.
Throughout the 20th century, the exploits and
conquests of air and space were greeted with
such fervour that there was no problem obtaining
official support for their development. Today,
this passion has cooled and public disaffection is
such that one might even talk of rejection. 

The aim of this editorial is to identify the reasons behind this state
of affairs and come up with some solutions, if appropriate. This is a
perfect time for such considerations since current and forthcoming
celebrations in the areas of air and space (centenaries in aeronautics
and the fiftieth anniversary of the space era) should stimulate the
necessary communication. 

This deteriorating image, whether influenced by the overall
environment or specific to the areas in question, can be traced back to
a single common denominator: a negative perception of the
development of human activities. Since natural resources are limited,
it is necessary to prepare for an era marked by scarcity and rationing,
and extensive media coverage of global warming is only accentuating
this growing awareness. Because of their dependence on non-
renewable resources, aeronautics and space provide ideal targets. 

Their elitist image also led to a negative perception on the part of the
general public which has tended to persist despite increasing
accessibility; a well aimed communication campaign would correct
this image. 

Civil aeronautics (manufacturing and air transport) is the more
controversial of the two sectors. Until recently, this sector was a source
of great pride (sophisticated manufacturing know-how combined with
flag bearing airlines) where today it is perceived to be a polluting and
elitist activity, even though air transport has opened up to a much
larger public thanks to an attractive tariff policy. 

What criticisms are levelled against air transport? First and
foremost, its effects on the environment: emissions in the atmosphere
(the only effect discussed below) and noise pollution around airports.
Significant progress has been made in the past half-century to reduce
these harmful effects, but the results obtained (fuel consumption per
passenger divided by 5) are not nearly enough to compensate for the
growth in traffic (a hundredfold during the same period). 

Discounting the possibility of a turnaround in the economic and
political context, air transport will continue to move in this direction,
increasing its share of responsibility in global warming, in spite of
huge technological progress, from 2% of human greenhouse gas
emissions in 2000 to 6-8% in 2050. Can such a situation be avoided?
Dossier 29, published in September, on “Air Transport and the Energy

Challenge” and the editorial in the Academy’s Letter 53 deal with this
question and suggest some ways forward: 
• on an operational level, all actors (airlines, airports, air traffic

managers) are openly committing to sustainable development by
setting stringent goals in an aim to restore their image; 

• a 30% cut in consumption could be achieved by modifying
operational characteristics including limiting flying distance to 6 or
7000 km, cutting speed to around Mach 0.7, adjusting capacity and
downgrading comfort; 

• a tax on kerosene consumption or on the quantity of CO2 emitted
could be applied to air transport, until now exempt from taxes in the
same way as maritime transport. 
This last option of course presents the risk of reversing the

democratising process because of the impact of rising ticket prices on
private low-income customers; likewise it must not be forgotten that
by facilitating travel, meetings and exchanges, the growth in air traffic
has had a favourable effect on the political and economic spheres. It
would be advisable to clarify these aspects in order to avoid any hasty
decisions. 

The space sector, having initially benefited from great public
appeal, gradually lost this unconditional support; this problem is not
specific to France but concerns Europe in general, the United States,
Russia and Japan. The reasons are manifold: fewer spectacular events,
difficulty of understanding the issues at stake, lack of real challenges,
greater attention given to the problems of planet Earth... Space is also
perceived as requiring gargantuan expenditure for nonessential
activities, as witness the costly international space station. 

And yet space is more and more present in our daily lives: whether
in the shape of all-pervasive devices (telephone, television, navigation
GPS...) or essential contributions to the knowledge of the Universe
and the Earth (meteorology, oceanography, observation of vegetation
cover...), such contributions should be brought to the public’s
attention. 

Europe’s role and sovereignty must be maintained in the face of the
United States, Russia and China: in the field of launchers, Europe is a
leading player and it would be highly regretful if defence systems in
Europe could not rely on such an important component for security as
space resources. 

It is vital to raise public awareness as to the assets provided by the
space sector and the underlying issues if we are to win back support
and proper dialogue between all parties in Europe is crucial to the
success of any initiative. The fiftieth anniversary celebrations of the
space era represent a unique opportunity for such action.



Report of the month

The successful launch of Europe’s first polar
orbit meteorological satellite – MetOp-A –, on 19
October 2006, close on the heels of the first two
Meteosat second generation (MSG) satellites,
launched in 2002 and 2005, confirmed Europe’s
position in a field in which strategic and dual
aspects are becoming increasingly important. The
Metop and MSG systems are in fact among the
most sophisticated in the world and the United
States for instance will have to wait until 2014,
with the NPOESS and GOES-R programmes
(currently facing serious difficulties), to acquire
certain of their capacities. 

At a time when Europe, under the initiative of
the European Commission and ESA and within
the framework of GMES (Global Monitoring for
Environment and Security), is planning to set up
a new operational system for Earth observation –
the Sentinel satellites, designed to complement
meteorological systems – it is important to draw
some lessons from these first operational
programmes. 

The first lesson is that meteorolo-
gical satellite programmes became
fully operational only because they
met the needs of a highly structured
body of users, who developed the
know-how to exploit their observa-
tions by integrating them into
complex information systems
combining numerical modelling,
other observations and human
expertise. It is thanks to this
gradually acquired maturity that
“space meteorology”, a field
formerly reserved to some worthy
specialists, no longer exists as such
and that:
• observations from meteo-

rological satellites have become
a key to improving weather
forecasting on all spatial and
time scales, whether nowcasting
(a few minutes to a few hours),
short and medium-term
forecasting (6 hours to 10 days),
or seasonal forecasting of the
average conditions to expect in
the month or the quarter to come; 

• meteorologists are now able to
define future satellite mission
specifications, as a part of
integrated scientific strategies. 

In the related fields covered by
GMES, in particular oceanography, a
similar ambition, going well beyond
the individual space programmes
themselves, must be fixed; this is
absolutely within our possibilities. 

Secondly, well before Galileo or
GMES, meteorological satellite
programmes such as Meteosat, then
Meteosat second generation and
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EPS/Metop, were proof of a resolute
policy, by which the member states
of ESA and EUMETSAT committed
to funding and implementing opera-
tional programmes of three to four
satellites capable of generating non-
interrupted observations for some
fifteen years. This approach,
combined with ambitious satellite
design, made it possible to ensure at
minimum cost the continuity of
service and performance that were
essential in order to develop opera-
tional and sustainable applications in

the long run. Today, though, if
European Commission funding
remains limited to the Framework
R&D Programme, this continuity
cannot be guaranteed for the GMES
initiative. And yet it is essential to
plan from the beginning for the
“changing of the guard” for the
“Sentinels”: immediate technological
success followed by an uncertain
future would leave Europe at the
stage of brilliant demonstration, a
role it was only too familiar with the
ESA ERS and ENVISAT
programmes. Conditions must
therefore be created for effective
European Union commitment to
long-term operational GMES
programmes. 

Lastly, the co-operation model
between development agencies such
as ESA or CNES and operational
agency EUMETSAT has proved to
be remarkably effective, particularly
if one sets the results achieved
against the difficulties of the
NPOESS programme. This model
should be used for GMES, with
EUMETSAT responsible for the
operational exploitation of those of
the 5 Sentinels directly related to its
missions, in other words ocean and
atmosphere observation. 

*  *  *

Alain RATIER
Deputy General Director, Météo France, 

Academy member

EUROPEAN SPACE POLICY, METEOROLOGY AND GMES

Operational meteorological satellite programmes – conducted
jointly over the past 20 years by EUMETSAT (an intergovern-
mental organization presently comprising 20 member states and
10 cooperating states) and ESA, with a significant contribution
from French space agency CNES – indisputably figure among
the major successes of European space policy. 

Fig. 1: EUMETSAT satellites: Meteosat second generation
(geostationary), first launched in 2002, MetOp, the first of
which was launched on October 19, 2006, and Jason-2, a joint
EUMETSAT-NOAA-CNES-NASA initiative, which will be
launched in 2008 to ensure the continuity of the Franco-
American Topex-Poseidon and Jason missions. 

The Metop and MSG
systems are among the most

sophisticated in the world,
indeed the United States will

have to wait until 2014 to
acquire certain of their 

capacities



Whilst it is clearly necessary to
learn from these lessons so as to
ensure the success of GMES, it
should not be forgotten that
important decisions on future opera-
tional weather programmes also
have to be taken. Meteosat third
generation (MTG), for instance, is
due to take over from MSG in 2015
and will be on the agenda of the next
ESA ministerial council in late 2008.
In other words, faced with the inevi-
table financial constraints, it is
essential for Europe not to lose sight
of the woods for the trees, not to
surrender, in the name of GMES, its
capacities and ambitions in the field
of meteorology. 

It is worth recalling in this context
the contribution made by meteorolo-
gical satellite programmes.

Firstly, the dual vocation of these
systems must be emphasised.
Increasingly strategic observations
reflect an evolution in types of
conflict towards power and force
projection and the war on terrorism,
etc. Experience has shown that

Meteosat satellite imagery is of vital
strategic importance in remote
theatres of operations where sand-
storms for instance can seriously
handicap air offensives and compro-

mise rescue operations of fallen
pilots. This is borne out by the
current situation in the United
States, where a decision on the part
of the Clinton administration
turned NPOESS into a civil-
military programme, and where
problems of data denial have
spread to cover data from meteoro-
logical satellites. 

In peacetime, weather satellites
contribute to the safety and
security of persons and property,
within a framework of interna-
tional cooperation in which real-
time data is exchanged, an
indispensable tool for meteorology
in all countries because of the
“butterfly effect”. In practice, this
international cooperation, this
pooling of the global observation
system, means that European invest-
ment in one part of the system
guarantees a high level of return
because of the access it opens up to
other systems. 

One must not conclude from this,
however, that the best strategy would
be one of withdrawal, in which
Europe, bent on making savings,
would be prepared to curtail its parti-
cipation in a global system involving
a growing number of emerging
actors. Possession and control of
high-tech meteorological satellite
systems will remain of immense
strategic importance, so as to
guarantee, not so much complete
independence for Europe (even the
United States cannot lay claim to
that) but European autonomy. It is
essential to have control of an entire
system (satellite - ground segment -
launcher), from design stage to
operational exploitation, if we wish

to extract optimal information in all conditions, in
peacetime as well as during international crises. It
is the whole chain, end to end, including the
technical know-how, which has to be mastered, in
order to take full advantage of all aspects of an
information system and to improve it. This
mastery of very sophisticated systems is also vital
in order to establish, at all times and in all condi-
tions, a balanced relationship with like partners
such as the United States, and thus to negotiate a
guarantee of permanent access to their satellite
data and interoperability of systems. It is only
because the MetOp satellites are extremely
advanced that the United States accepted a
balanced relationship with EUMETSAT, and

agreed to share polar satellite data with the
governments of the Member States of
EUMETSAT in all circumstances. 

Finally, it should not be forgotten that the latest
meteorological satellites have another dual
nature: they concern not only meteorology, but
also operational oceanography, atmospheric
chemistry and the climate. For over thirty years
they have been producing observations of the
oceans, continental surfaces and trace gases
which are essential to the success of GMES, and
they will go on doing so long into the future. With
the planned long-term continuity in their observa-
tions, they constitute a cornerstone to the GMES
initiative.

To conclude, in a few words, I would say that
to guarantee autonomy in all areas, Europe
must keep its ambitions intact, engaging in the
years to come in ambitious weather
programmes, and giving a true operational
perspective to the GMES Sentinels that are to
complement them. 

Fig. 2:
International co-
operation: need
and multiplier
effects: world
system of
meteorological
observation from
Space coordinated
by the World
Weather
Organization
(before the
launching of
MetOp) 
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Fig. 3: Balanced partnership between the US NOAA and
EUMETSAT, based on the interoperability of satellites placed on
two complementary low orbits, and on agreements guaranteeing

permanent access to data for governmental uses. 

Possession and control of
high-tech meteorological

satellite systems will remain
of immense strategic 

importance if European
autonomy is to be 

guaranteed



PUBLICATIONS OF THE ACADEMY

4

No.15 Media and Safety in Air Transport,
2000, 96pp., €10 

No.16 Horizon 2020, Société humaine et acti-
vités aérospatiales, 2000, 46pp, Fr.
only., €10

No.17 La Formation des ingénieurs au XXIe

siècle, 2002, 89pp, Fr. only., €10
No.18 Air Traffic Management in Europe,

2002, 38pp., €10
No.19 L’Avion de transport supersonique,

2002, 64pp, Fr. only., €10
No.20 Pilot Training, 2003, 28pp., €10
No.21 Feedback from Experience in Civil

Aviation, 2003, 28pp., €10
No.22 Europe and Space Debris, 2003, 40pp.,

€10
No.23 The Ballistic Menace: What policy for

France and Europe? 2004,
40pp., €10

No.24 Impact of aviation on the
atmosphere, 2004, 88pp., €10

No.25 The UAV Revolution, 2005,
88pp, €15

No.26 Low fare airlines, 2005, 88pp,
€15

No.27 Space: a European Vision,
2006, 200pp, €20

DOSSIERS
Bilingual except where indicated

No.1 Relation Homme-Machine dans
l’aéronautique , 1998, 300pp, €23

No.2 Relation Homme-Machine dans
l’espace, 1999, 150pp, €23

No.3 Intégration Homme-Systèmes
dans l’Aéronautique, 2004,
CDRom, €19

FORUMS 
in French only

in French or English according to language
of presentation

• Europe and Space Debris, 2003, CDRom,
€25 

• Engineer training, 2004, CDRom, €19
• Contribution of space to planet

management, 2004, CDRom, €19
• Aircraft and ATM Automation, 2006,

CDRom, €19
• Helicopters: Missions and Perspectives,

2006, CDRom, €19
• Air Transport and the Energy Challenge,

2007, CDRom, €20
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*International cooperation between aerospace
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l’Histoire comique ou Voyage dans la Lune, by
Cyrano de Bergerac, introduction by E.Petit, 1997,

52pp, €12
Joseph Czinczenheim, 1998, 66pp, €5
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1999, 222pp, €15

Henri Ziegler, Hommages et
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The full list of the Academy’s
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website: www.anae.fr
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DOSSIER 28:
AIRLINE SAFETY: 
How to move forward?  What to expect
from inspections, audits, ratings? 
The Air and Space Academy has always played an active
role in promoting flight safety, organising conferences
and forums and publishing several dossiers on this
essential theme. The Academy considers safety aspects
from a global point of view, taking into account all
elements of the air transport system. 

Recently the Air and Space Academy commissioned its
Section 4 to look into ways of assessing the safety level
of air carriers. How can airline operations be improved so
as to achieve a constant increase in safety? How can all
carriers, especially those at the tail end of the pack, be
encouraged to catch up with the front runners? 

The present dossier aims to provide some answers to
these crucial questions.

2007, 60pp, €15 

The Air and Space Academy, in
collaboration with the Association
Aéronautique et Astronautique de France
and the Académie des Technologies, held
an international conference in 2006 to take
stock of the situation and gauge the impact
on air transport, product design and the
future of civil aircraft manufacturing. 
The present dossier provides an overview
of talks and the main conclusions of the
colloquium and formulates recommen-
dations.

DOSSIER 29: 
AIR TRANSPORT AND THE ENERGY CHALLENGE
A progressive decline in world oil
production, following a peak around
2010-2030, will result in an oil
shortage and rising prices in the near
future. Moreover, taxes on carbon
emissions will push costs up even
further. The future development of air
transport will be radically affected, all
the more acutely since for the moment
no alternative is available to the use of
kerosene produced from oil or
synthetically. 

2007, 60pp, €15 



Academy members issuing from journalism are prolific authors,
a fact confirmed in these last months. 
Germain Chambost (a former fighter pilot turned international
reporter, with more than 6,000 flying hours to his name) has
just published “Vols d’essais” with Altipresse. His breathtaking
accounts feature Academy members such as Jean Pinet, Claude
Terrazzoni and Jean-Claude Wanner. Germain Chambost has
also recently published a large-scale work entitled “Rafale, la
véritable histoire” (Pascal Galodé Editeurs/Le Cherche Midi)
which recalls the long, enthralling genesis of Dassault
Aviation’s fighter. 
Bernard Bombeau, another international reporter, is an accom-
plished historian. The publication of his imposing work:
“Hélicoptères, la genèse de Léonard de Vinci à Louis
Breguet” (Privat Editions) bears this out. This tome comes
embellished with a hundred original aquarelles by Jean Noël, a
highly gifted painter. 

Yves Marc recently took a trip back in time to publish “Rêves
d’avions” with Privat. A beautiful collection of black and white
photographs taken forty years ago by the talented Jean
Dieuzaide, this work pays particular tribute to Concorde and
other aircraft developed in Toulouse. 
For his part, Pierre Sparaco publishes “Snecma, les moteurs
du ciel” with Pascal Galodé/Cherche Midi, a work which
recalls the history of this major engine manufacturer from its
origins to the present time. The chapter devoted to the astonish-
ing Atar deserves particular attention. An English version,
“Snecma, Engines in the Sky”, will be published later this year.
Lastly, in this anniversary year celebrating 50 years of space
activities, we should mention the publication by Editions
Confluences of a biography of Robert Esnault-Pelterie entitled
“Robert Esnault-Pelterie, du ciel aux étoiles, un génie
solitaire”, by Academy member Jacques Villain and Felix
Torres, with a foreword by Pierre Bétinqui. 
All these works are available for consultation at the Academy.

LIFE OF THE ACADEMY
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June Session
The Academy’s June session, held
traditionally in Paris, was this year
of particular significance, providing
the opportunity to officially wel-
come within the Academy our new
European regular members; former
foreign associate members from
European countries, our new statutes
gave them the option of becoming
regular members, with all the
attendant rights and responsibilities.
This important formality, part of a
general opening up to Europe begun
more than a year ago, was a clear
success, as witness the unanimous
acceptance of all concerned and the
numerous declarations of satisfac-
tion addressed to the Academy to
congratulate it for this initiative.
In addition to these 21 new
members from 7 different countries,
the ranks of our regular members
were also swollen by 9 members
and 16 correspondents elected
during this same session.
These elections consolidate an
evolution in the Academy’s status

that will enable it to better assert its
role as a specialised Academy, with
a truly European stature in all areas
linked to Air and Space.

Academy’s Great Prize
The Great Prize was awarded to
Thierry Michal for the Graves
system: a French system for space
surveillance. It will be presented
during the public plenary session on
23 November 2007.
In this context, one might recall one
recommendation made by the
Academy in its dossier 27: “Space;
a European vision”: to “progressi-
vely set up a European network for
space surveillance extrapolated
from systems existing in Germany,
France and the United Kingdom”.
Here is the Graves system as pre-
sented by academy member
Philippe Cazin:
“According to the American space
catalogue, more than 9,000 satelli-
tes or objects larger than ten centi-
metres are orbiting the Earth. Many
of these overfly France daily, cons-
tituting a potential threat for the
country. Until now, only the
Americans and Russians have had
an operational space surveillance
system. In the early nineties, Onera
proposed an independent system
dubbed “Graves” for this, to watch
satellites in low orbit (altitude less
than 1,000 km). 
The Graves system was developed
under DGA contract and

Claude
BECHET
General
Secretary of
the Academy,
former Air
France
Captain

Our members’ publications

consists of a specific radar combined with an
automatic processing system that creates and
updates a database of the orbital parameters for
the satellites it detects. 
The Graves radar was specifically designed for
space surveillance in cooperation among DEMR
and DPRS specialists. The priority objective was
to design a low-cost system, both in terms of
development and maintenance. This led to an ori-
ginal bistatic radar concept with electronic scan-
ning and continuous VHF band emission. The
reception system is based on Doppler detection,
and uses an innovative beam formation tech-
nique, by calculation. Using very conventional
technology subassemblies, making it reliable and
maintainable, radar performance is based on
high-level signal processing requiring all the
power of a dedicated real-time computer. 
Downstream of the radar, a major effort was
made to develop programmes to convert the raw
measurements into an orbital parameter data-
base. This was a very ambitious technical challenge
because, contrary to the American system that
uses many sensors distributed around the globe,
the tools developed for the Graves system only
process the measurements from a single sensor.
After 15 years of work, the Graves system was
delivered to its end user, the French air force, in
December 2005. Operational since then, it has
been keeping a database of some 2,000 satellites
up to date. 
With Graves, France has acquired total auto-
nomy in the detection and surveillance of satelli-
tes and space debris: Graves is the basis for a
future European system for space surveillance,
including identification means such as the
German TIRA radar or optical instruments”.



CONFERENCES
! Risktaking

4-6 February 2008, IAS Toulouse 

The goal of this conference is to create, or
rekindle, the taste for action, innovation and
creativity. It will aim to improve our knowledge
of the mental and psychological processes
behind risk-taking behaviour by examining
various aspects: mankind and society; scientific
and technological progress; intuition; entrepre-
neurial spirit; expert opinion; ethics; skill;
judgement; individual and collective risk;
responsibility... 
It will be based around three themes:
managing, understanding and controlling
risk in aeronautics, space, mountaineering,
defence, medicine, education, justice and
business. Risk-takers will be invited to come and
talk about their real-life experiences and
speakers on human, social and life sciences will
link up the different sectors to provide an overall
perspective. 

The programme will be published shortly on our
website: www.anae.fr

for your diary
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SOIREE “2057”: THE NEXT 50 YEARS OF SPACE ACTIVITIES!
Tuesday 27 November 2007 at Cité de l’espace, Toulouse, from 18.00 to 23.00 (NB: All presentations will be in French)

21.30 ROUND TABLE: “SPACE ACTIVITIES OF TOMORROW”
Claudie Haigneré and other personalities of the aerospace community will
share their ideas and discuss, with other experts and the public, possible
directions for space activities in the next 50 years!

• Space in the service of the planet and mankind
Space: a unique viewpoint from which to perceive the Earth and ourselves!
Speakers will look into satellite applications on behalf of society and
science; the maturity and new ambitions of newly emerged space powers;
the arsenalisation of space and its use for strategic control and/or action. 
Must space be considered a threat as well as an opportunity?
With Gérard Brachet, Vice-President of the Air and Space Academy,
President of the UN Committee on the Peaceful Uses of Outer Space
(UNCOPUOS) and Laurence Nardon, Head of the Space policy
department of the French Institute for international relations.

• Space in the service of knowledge of the universe
Will the Big Bang stand up to the test of time? Will we know more about
gravity? Will light be thrown on dark matter? Exoearths and their impact on
our perception of the world and our philosophy ... 
With David Southwood, Scientific Director at ESA, member of the Air and
Space Academy

• Space: exploring and exploiting the solar system
The solar system, a heritage common to all humanity: source of scientific
discovery or matter for exploitation? Water, energy, raw materials from
space… Our close neighbours the Moon, Mars, asteroids and satellites of
the giant planets...
With Henri Rème (research scientisit at CESR, President of the Friends of
the Cité de l’espace) and Arturo Vittori (architect with Agence
Architecture+Vision)

With the patronage of the Air and Space Academy, 
the support of the “Amis de la Cité de l’espace”, 
and the participation of Mme Claudie Haigneré

In partnership with CNES, AAAF, IFRI, Architecture+Vision

An exceptional evening, entirely given over to the vast
resources and growing stakes attached to space 

Admission €5*, booking: 05 62 71 61 75.

*free for under 15s, annual pass holders and the evening’s sponsors 

P R O G R A M M E

18.00 Public lecture: “Space and the resources it contains
in terms of propulsion and energy” with Iskender
Gökalp, CNRS/AAAF 
Space resources can be, and indeed some already are,
used for scientific research, Earth observation, improving
our knowledge on the origins of life, microgravity, different
materials and solar space energy. This talk will aim to
highlight possible synergies between the space sector and
other sectors of activity, especially energy, and will argue
for establishing priorities in the space sector to match the
essential needs of humanity.

21.00 Awarding of the Prize of the Friends of the Cité de l’espace

The 6th COMAERO meeting
organised under the aegis of CHARME 

and by the history of armaments division of
CHEAR,

will take place on 
Thursday 22 November 2007 from 2 to 6 pm

at ENSTA, 32 boulevard Victor, 75015 Paris,
and will focus on the collection:

Un demi-siècle d’aéronautique en France
(1945-1995)

It will be based on the works: 
Études et recherches (coordinator 

J-M. Weber)
Centres et moyens d’essais (coordinator 

J-L. Monlibert)
These presentations and the ensuing

discussions will be in French
For more information:

01 45 52 41 46 
histoire@chear.dga.defense.gouv.fr 

www.chear.defense.gouv.fr
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