
Figure 7.3h  Block diagram of a typical Secondary Data User Station (SDUS)
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Operational aspects

Registration

Users need to register their systems for
three important reasons. First, it informs
the responsible authorities that the
transmission frequencies are in use and
enables the EUMETSAT Member States
to take appropriate action to protect these
telecommunication frequencies from the
ever increasing competition. Second, it
places the user on the EUMETSAT mailing
list to receive newsletters and other
information. Third, and most important of
all for PDUS operators, it ensures that
encrypted images can be decoded.

The registration procedure varies
according to the country in which the user
station is located. To obtain up-to-date
advice, the prospective user should
contact EUMETSAT at the address shown
at the end of this publication.

Operational information

Operational information is distributed to
users in a variety of ways. Administrative
messages are transmitted as a scheduled
WEFAX format several times a day and
are also included in the header information
of each digital HRI transmission. In each
case, these administrative messages
inform users about special operations or
possible breaks in service, giving as much
notice as possible.

In addition, operational information is
published on EUMETSAT's Web pages at
http://www.eumetsat.de.

Finally, registered users will, from time to
time, receive newsletters which give up-
to-date information about the system and
include the latest dissemination schedule.

Secondary Data User Stations

Meteosat Secondary Data User Stations
(SDUS) are small and very simple stations
originally intended to make direct use of a
hard copy device such as a facsimile
machine. This specification was based on
the very first transmissions using the APT
(Automatic Picture Transmission) system
of the USA NOAA polar orbiting satellites.
Most modern SDUS today use a standard
personal computer to display the images
and a standard laser printer or colour
printer to obtain hard copy. The complete
SDUS includes an antenna and receiver
as well as the display device. A fairly small
antenna will often work, but as with the
PDUS receiver, care should be taken not
to undersize the antenna if the system is
required for operational use.

An SDUS based on a personal computer
must convert the analogue signal to digital
form before data ingest. This means that
to a very limited extent local quantitative
processing is feasible although this is not
recommended. Users should be aware
that the WEFAX images are optimised for
visual interpretation before transmission
from the PGS, using image grey scale
enhancements which may not be linear.
Furthermore, the double conversion, from
digital to analogue at the PGS and then
from analogue to digital at the SDUS, loses
a considerable amount of grey scale
information. Data which are available on
a PDUS with 256 grey levels would be
reduced to 32 levels at most on a typical
SDUS, with the temperature sensitivity of
the infrared images reduced accordingly.



Figure 8.1  Block diagram of the Meteosat Data Collection System (DCS) and DCP
Retransmission System (DRS)
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8
DATA COLLECTION
SYSTEM

Data Collection Platforms

Data Collection Platforms (DCP) are
automatic or semi-automatic in situ
environmental observing systems. They
may take the form of an automatic weather
station at a remote site, or an automatic
river or tide gauge, or an instrumented
aircraft, ship, balloon or buoy. In all cases
they transmit their environmental data to
Meteosat, which relays the information to
the Meteosat Primary Ground Station
(PGS). The first examples are fixed
platforms. They will always communicate
with one particular geostationary satellite
and are known as Regional DCPs,
supported by the Meteosat Data Collection
System (DCS). The latter examples are
mobile platforms which can move
anywhere in the world. These are known
as International DCPs, supported by the
International DCS (IDCS) of all the
geostationary meteorological satellites.

Besides this distinction between regional
and international DCP, there are two
further categories of platform. The simplest
type is the self-timed, which transmits a
message to Meteosat at fixed times,
perhaps every hour or every three hours.
The second type is a so-called alert
platform, which transmits a warning
message when fixed environmental
parameters such as the amount of rain, or
the height of a river, have been exceeded.
Both functions can be combined in one
hybrid platform and both types are
supported by the regional and the
international systems.

Unlike the image transmission systems,
which operate at speeds of up to 166 kbps,
the DCP transmissions are made at only
100 bps. This low data rate is adequate
for most instruments and ensures that a
very large number of low power DCPs can
be supported within a very limited
bandwidth.

Meteosat Data Collection
System

The Meteosat DCS is the regional system
for the Meteosat coverage area (Figure
3.3). Thirty-three regional telecom-
munications channels are used to relay
environmental data to the PGS in Fucino.
Selected data are then retransmitted back
through Meteosat over the DCP
Retransmission System (DRS), as
described on page 52. In addition, the PGS
transmits the data to the Mission Control
Centre (MCC) in Darmstadt for further
processing and distribution. The data of

interest to the programmes of the World
Meteorological Organization (WMO) are
transmitted over the Global Tele-
communication System (GTS), while a
variety of other distribution systems are
also used. A block diagram of the complete
DCS/DRS system is shown in Figure 8.1.



Figure 8.2  Communications coverage for the International DCS
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The International DCS

Meteosat contributes towards the
International Data Collection System
(IDCS), which is coordinated amongst
satellite operators through the CGMS
(chapter 11 of this publication). A further
33 international channels are implemented
for this purpose on the satellite and at the
PGS, meaning that mobile platforms
moving through the Meteosat coverage
area are supported in exactly the same
way as the regional platforms described
previously. The major difference is that the
system provides almost worldwide
coverage (Figure 8.2).



Figure 8.3  Block diagram of a DRS terminal
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DCP Retransmission
System

The main virtue of the Meteosat DCS is
that it rapidly transmits environmental data
from any DCP at any location to the
Mission Control Centre in Darmstadt. From
there it can be rapidly transmitted over
conventional communications systems.
The problem is that many potential users
of these data, especially those in Africa,
do not have access to efficient
communications systems. The DCP data
do not get to where they are most needed.
The Meteosat DCP Retransmission
System is designed to overcome this
difficulty in a cost-effective way.

DCP data arriving at the PGS are selected
for transmission over the DRS and are
transmitted back to Meteosat in the short
time gaps (26.5 seconds) occurring every
four minutes between transmissions of
individual WEFAX formats. The trans-
mission speed of 12,500 bps is adequate
to send many reports, which arrive
individually at the PGS at a rate of only
100 bps. This concept means that a sim-
ple SDUS-class receiver can be used to
receive the DCP reports anywhere in the
field of view of Meteosat (Figure 3.3) and
a normal personal computer can be used
to filter out the observations of local
interest. This capability has proven to be
extremely useful in Africa where many
meteorological services have installed a
DRS terminal and can receive reliable
local observational data for the first time.



Figure 9.1  The Meteorological Data Distribution (MDD) system
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The alphanumeric messages are mainly
meteorological reports in conventional
numeric codes which are suitable for
human interpretation but can also be used
within computer systems. The binary data
are bit-level transmissions for use within
user computer systems to generate charts,
and the pictorial products are mainly charts
for direct human interpretation.

The system is completed by the user
terminals, located at meteorological
centres at any point within the Meteosat
telecommunications field of view
(Figure 3.3). First launched in 1990 on an
experimental basis, the system has within

9
METEOROLOGICAL
DATA DISTRIBUTION

The requirement

In spite of the excellent and rapid com-
munications systems taken for granted in
most parts of Europe, many other parts of
the world are not so fortunate. In Africa in
particular, communication within individual
countries and between neighbouring
countries is often difficult and sometimes
impossible. Meteorology depends on the
rapid exchange and distribution of
observational data through the Global
Telecommunication System (GTS) of the
World Meteorological Organization
(WMO) and consequently these poor
communications systems are a severe
problem for the meteorological services of
Africa. This is not only a problem for the
African meteorologists but also for those
in the rest of the world who depend on a
global observational network.

Transmission of data from Data Collection
Platforms (DCP) through the Meteosat
Data Collection System (DCS) to some
extent addresses the problem of obtaining
basic observational data from Africa. The
associated DCP Retransmission System
(DRS) helps to ensure that local
observational data are returned to Africa.
However, it still does not enable countries
of this continent to receive other forms of
observation, or analyses and forecasts
from major meteorological centres. The
Meteorological Data Distribution (MDD)
service is designed to meet this
requirement, acting as a component of the
GTS between meteorological services.

The MDD system

The MDD system includes four dedicated
transmission channels on each spacecraft,
together with the corresponding up-link
sites. Three up-link sites have been
implemented and are more than able to
meet the current requirements. The up-
link sites are located at meteorological
centres in Bracknell (UK), Rome (Italy) and
Toulouse (France). Each can transmit a
variety of meteorological information in the
form of WMO alphanumeric bulletins, in
WMO binary coded bulletins, or as
pictorial products.

five years attracted users in most countries
of Africa, illustrating its effectiveness in
meeting a real requirement. The complete
system is illustrated in Figure 9.1.



Figure 9.2  Block diagram of a Meteorological Data Distribution (MDD) terminal
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Up-link sites

The three MDD up-link transmitters are
EUMETSAT facilities installed at major
meteorological centres where appropriate
types of data are readily available. Each
up-link station transmits data at 2,400 bps
in a specific communications channel
directly to the spacecraft. Meteosat then
broadcasts the data streams to the user
stations.

Stations have the capability to transmit all
three types of data transmission and each
can, to a considerable extent, act as a
back-up for the others, so there is a
considerable amount of flexibility in the
system. For the time being, the Bracknell
up-link provides mostly graphical products
and some binary data, while Rome
provides alphanumeric data and Toulouse
a combination of all three data types.

User stations

The MDD data streams exceed, by far, the
capacity of conventional communications
used for the GTS in many parts of Africa,
and the MDD terminal has become an
important feature of many meteorological
services. Often it is the only reliable source
of external data and has proved to be of
major benefit, not only for local and regio-
nal forecasts but also to meet the
requirements of the airline industry which
can now be assured of up-to-date weather
information from any meteorological
service equipped with an MDD terminal.

The actual terminal is quite simple and
consists mainly of a small parabolic
antenna, a receiver, a personal computer
(or workstation) and a printer (Figure 9.2).
The computer can be used to display
alphanumeric messages or convert these
data into graphical displays. It can also,
of course, process and display the binary
data and display the pictorial information.
Since all MDD transmissions are
encrypted, a Meteosat Key Unit (MKU) is
also a vital part of the MDD terminal. Only
National Meteorological Services may
obtain an MKU, directly from EUMETSAT.

These terminals are intended only for the
reception of MDD data, and have no
transmission capabilities. However, such
requirements are largely met by the DCS
and DRS as described in the previous
chapter.



Figure 10.1  Schematic of the Meteorological Archive and Retrieval Facility (MARF)

55
...............

10
IMAGE AND
PRODUCT ARCHIVE

The EUMETSAT data archive is
established at the EUMETSAT
headquarters in Darmstadt, Germany, and
has been operational since December
1995. Its objective is to archive all of the
Meteosat imagery and supporting
information, as well as all centrally
produced meteorological and climat-
ological products. The archive facility is
supported by a comprehensive data
retrieval capability serving user needs,
including requirements for data archived
on earlier systems.
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System description

The archiving of satellite image data in
digital form is a considerable challenge,
as the data from Meteosat arrive almost
continuously at an average rate of some
230 kbps, generating around 20 Gigabits
of information daily for each satellite
service being supported. The Meteo-
rological Archive and Retrieval Facility
(MARF) addresses this challenge with
new technology.

The MARF is an integrated facility within
the Mission Control Centre, connected
directly to the Core Facility for the
acquisition of imagery data and all
supporting information. It is also connected
to the Meteorological Products Extraction
Facility (MPEF) to enable acquisition of
meteorological and climatological
products.

The central feature of the MARF is its
digital archive. This is under the control of
a Hierarchical Storage Management
system (HSM) which maintains the
physical archive, in two copies, on modern
storage media. Currently the prime
medium is Digital Linear Tape (DLT), each
having the capacity to store data from
several days of Meteosat operations. As
technology advances so the possibility of
migration to other media will be under
continuous review.  Currently over 500
DLTs can be kept in near-line library
storage units, enabling rapid access to the
entire archive.

The complete digital archive is
complemented by facilities for retrieving
and recording digital data in a variety of
formats and on a variety of media, and also
for generating printed image products
directly from the digital imagery.

Historical data

Meteosat images have been archived on
a variety of magnetic media since
operations started in 1977, changing in
line with the currently available technology.
Initially, data were archived on high rate
data recorders, using special wide tapes
and very high data densities. These

recorders were superseded by a system
using high density Computer Compatible
Tapes (CCT) and the early data were
copied to those media. The CCT system
was in turn superseded by a system using
magnetic cartridges as the recording
media. The historical Meteosat data
recorded before December 1995 are
stored on some 40,000 of these tapes and
cartridges. Although the MARF records
new data on DLT, it has access to the
previous media and to equipment which
can read the data, so that a retrieval
service continues to be available from the
old data.

Since data life on CCTs or cartridges is
limited to about ten years and also since it
will not be possible to maintain the relevant
equipment indefinitely, EUMETSAT was
faced with a significant problem of
maintaining data integrity when taking over
the physical historic archive in 1995. In

order to avoid loss of data and to facilitate
efficient data retrieval, a long-running
project was initiated, and is still ongoing,
to copy and reformat all of the older data
from the historic CCTs and cartridges on
to the current media. This project will take
some years to complete; meanwhile the
retrieval system and data catalogue
structure ensures that any data not yet
copied can still be supplied by accessing
the older media.

Retrieval services

The comprehensive data service
supported by the MARF includes the
facility to retrieve and dispatch to end-
users digital data as well as printed
products. Digital data may be recorded in
a variety of formats (including most of the
commonly used graphical represent-
ations) and also delivered on a variety of
magnetic media. Full images or any part

Figure 10.2a



Figure 10.2c
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Figure 10.2b

of an image can be provided. Additionally,
with the explosive development of the
Internet, digital data may be delivered to
customers electronically. The MARF
catalogue may be queried on-line as part
of the EUMETSAT Web site, and access
to user documentation is provided through
this interface. Also, on-line users can
register their orders for MARF products
through forms displayed on the MARF
Web pages. The MARF Web pages are
continually under development with the
intention to offer the user a complete on-
line service.

Some examples of the MARF printed prod-
ucts are shown in Figures 10.2a, b and c.

Figures 10.2a, b, c  Three examples of
photographic products from the
Meteorological Archive and Retrieval Facility
(MARF)



Figure 11.1  The global meteorological satellite system
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11
GLOBAL
COORDINATION

There are very few operators of
meteorological satellite systems in the
world, but they coordinate their activities
so that basic image data and other
products are available worldwide with
similar quality. They also ensure, as far as
possible, compatibility between user
systems and all of the satellite systems.
This coordination is achieved through the
Coordination Group for Meteorological
Satellites (CGMS), described in this
chapter.

CGMS

The operators of meteorological satellite
systems come together once a year in the
Coordination Group for Meteorological
Satellites (CGMS). This informal group
meets to coordinate the operational
activities of all meteorological satellites,
to compare operational experiences, to
jointly assess the quality of data products,

to establish joint contingency
arrangements and to plan future
cooperation. The first meeting was held
in 1972, and the small group of operators
has met every year since that date. The
present members (1998) include all of the
current and potential operators of
meteorological satellites: EUMETSAT,
Japan, the People�s Republic of China,
Russia and the USA. Membership also
includes the World Meteorological
Organization, representing a key user
community.

As a satellite operator, India is also a
member but does not, in practice,
coordinate its satellite activities with the
others. India operates the multi-functional
INSAT satellites as a national resource
and significant amounts of data are not
made available to other countries. The
following remarks do not apply to INSAT.

Coordinated services

Although all of the satellite operators are
completely independent, and the CGMS
does not have any permanent staff or
authority, the group has proven to be an
effective mechanism for coordination of
operational activities. Amongst its
technical achievements, it has ensured
that the specifications for WEFAX
transmissions are fully implemented by all
of the meteorological satellite operators
around the world. The specifications are
moreover consistent with the earlier
specifications of the APT transmissions
from polar meteorological satellites. This
means that the same design of user station
can be used to receive data from every
operational geostationary satellite and can
also incorporate a receiver for APT data.

This has had the effect of opening up the
markets and allowing rapid deployment of
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new user stations as new satellite systems
are established. Already the CGMS has
agreed on the definition of a new digital
system to replace the current WEFAX
analogue transmissions on next
generation satellites. The new High Rate
Information Transmission (HRIT) and Low
Rate Information Transmission (LRIT)
formats will be used on Meteosat Second
Generation from 2001 and should become
a new worldwide standard.

Another achievement of the CGMS is to
standardise the specifications used for the
International Data Collection System
(IDCS). Mobile Data Collection Platforms
(DCP) observing environmental data from
aircraft, ships, drifting buoys or balloons,
can report the observational data in real-
time to the nearest geostationary
meteorological satellite, wherever the DCP
is located at any moment (except near the
polar regions). By this means, a steady
stream of global environmental data flows
into the world�s meteorological data bases.
As well as coordinating the specifications,
the CGMS also coordinates the
registration of individual DCPs, so that
each satellite operator knows how to
process and distribute the individual
messages.

The CGMS also provides a forum for the
discussion of techniques used to extract
quantitative products from meteorological
satellite image data. Comparative statistics
on the quality of cloud track winds, for
example, are regularly analysed by the
CGMS, which also organises internatio-
nal scientific workshops to help improve
product quality.

Mutual support

Another important topic discussed within
the CGMS is the matter of joint
contingency planning and special
coordinated efforts. This mechanism has
been very useful in the past and gives
satellite operators the opportunity for
mutual assistance in case of need. The
first major cooperative activity took place
during 1978 during the First Global GARP
Experiment (FGGE), when global
geostationary data coverage was

achieved by moving a USA satellite to a
location over the Indian Ocean. Control
of this USA satellite was performed by the
European Space Agency, through an ESA
establishment in Spain.

The next successful cooperation occurred
during the period from 1984 until 1988
when Meteosat did not have a capability
to support the Data Collection Service. An
older satellite made available by the USA
provided this service for a period of three
years. Later on, the USA suffered a
catastrophic loss of a geostationary
satellite at launch. For three years from
1992 to 1995, Europe made available a
spare Meteosat to fill the resulting gap. In
order to achieve this a Meteosat ground
station was integrated into the operational
USA facilities.

Following these experiences, the CGMS
members have a general commitment to
help each other if it is technically possible,
while the USA and EUMETSAT have now
established a detailed joint contingency
plan.

Geostationary satellite
systems

Geostationary meteorological satellites
have been operated by the USA since
1966, and by Europe (first ESA then
EUMETSAT) almost continuously since
1977. Japan has also operated a
geostationary meteorological satellite
since the same date. Russia launched an
experimental geostationary meteor-
ological satellite late in 1994 and it is
expected that this will form the basis for
an operational series. China unfortunately
lost an experimental geostationary satellite
in a launch site accident and, from late
1998, can only partially operate a second
FY-2, but plans to launch further satellites
of similar specifications in the future.

In 1998, fully operational satellite systems
were operated by EUMETSAT (the
Meteosat system), Japan (the GMS
system), Russia (the GOMS-Elektro
system, until the middle of 1998) and the
USA (the GOES system). Each of these
systems provide, as a minimum, an

imaging capability, transmission of digital
imagery to user stations, transmission of
standard WEFAX images in analogue
format, and support to the standard
regional and international data collection
systems. The basic imagery provided by
all of these systems includes, like
Meteosat, a visible channel, a thermal
infrared channel and a water vapour
channel. In addition, the current series of
GOES satellites, in use since 1994, carries
a 19-channel atmospheric sounding
instrument.

All operators plan to continue these
operations. EUMETSAT will replace the
present Meteosat design with a new
generation of satellites to be brought into
operation from 2001. Japan will replace
the present GMS design with the multi-
function MTSAT to be flown from 1999.

With these well established operational
systems, most of the world has been
covered by geostationary satellites
(Figure 11.2) almost continuously from
1977. For most of this period there has
been a data gap over the Indian Ocean.
However, from 1998 until end 1999, this
gap will be filled by Meteosat-5, currently
located at 63oE in support of the interna-
tional INDOEX experiment.



Figure 11.2  Nominal data coverage from the operational meteorological geostationary satellites
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sounding capability supported by the
TOVS (TIROS Operational Vertical
Sounder) instrument suite. This provides
atmospheric profiles of temperature and
humidity at a basic resolution of some 40
km which are vital inputs for numerical
weather prediction models, especially over
the southern hemisphere where there are
few conventional data. The Advanced
TOVS (ATOVS) instruments, currently in
use on board the NOAA-15 satellite that
was launched in 1998, will comprise the
20-channel High resolution InfraRed
Sounder (HIRS/3), the 15-channel
Advanced Microwave Sounder Unit-A
(AMSU-A) for temperature soundings, and
the five-channel Advanced Microwave
Sounder Unit-B (AMSU-B) for humidity
soundings.

The USSR also operated for some
decades the METEOR series of
meteorological satellites in polar orbit. This

system is now the responsibility of Russia.
The current generation is the METEOR-3
series which carries an imaging system
and an atmospheric sounding capability.

It is expected that the USA and Russian
systems will continue indefinitely.
EUMETSAT is planning to contribute to
this global observation system by
providing a new polar orbiting satellite for
flight from early in the next century. It is
expected that this will carry a
comprehensive range of instruments for
use both in meteorology and climate
monitoring.

Polar satellite systems

The NOAA satellites of the USA have been
the main source of operational
meteorological satellite data from polar
orbit since 1970. These satellites provide
global imagery with the Advanced Very
High Resolution Radiometer (AVHRR), a
five-channel instrument giving coverage
twice a day at 1 km resolution. This
instrument has proved to be extraordinarily
effective in generating images of clouds
and of the surface of the land and sea. It
is used for many applications, including
global vegetation monitoring, as well as
for meteorology and climatology. Image
data from AVHRR are transmitted
continuously to two classes of user station
and are used at thousands of local
reception sites.

The second important operational service
on the NOAA satellites is the atmospheric



SATELLITE     LAUNCH DATE

Meteosat-1

Meteosat-2

Meteosat-3

Meteosat-4

Meteosat-5

Meteosat-6

Meteosat-7

23 November 1977

19 June 1981

15 June 1988

6 March 1989

2 March 1991

20 November 1993

2 September 1997

Table 12.1.1
Launch dates for the first seven Meteosats

Figure 12.1  The launch of Meteosat-7 on 2 September 1997
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12
METEOSAT INTO
ORBIT

Each Meteosat satellite is expected to
remain in orbit in an operable condition for
at least five years. Once in orbit at an
altitude of 36,000 km the satellite is totally
inaccessible, but it takes only 20 minutes
(and 400 tonnes of fuel) to reach this
altitude. The present chapter describes
some of the background of the effort
needed to launch Meteosat into orbit.

Satellite launches

The launch of a new satellite is one of the
most important activities in the
EUMETSAT calendar. Not only does the
continuity of the Meteosat system depend
on a series of successful launches but, in
addition, each launch represents a major
financial investment for EUMETSAT. As a
consequence, launch plans are carefully
reviewed and the new satellite launched
at the optimum date, taking into account
all of the various technical and financial
issues applicable at the time the decision
is confirmed. The current policy is to keep
two operable satellites in orbit and to
launch a new satellite close to the date at
which the elder of the two comes to the
end of its on-board fuel. The actual launch
date will, however, take into account a
number of other factors, such as the
current condition of both in-orbit satellites
and the availability of launch partners.

The dates of past Meteosat launches are
given in Table 12.1.1 below.



satellite of the Meteosat Second Genera-
tion series using the Ariane-5 vehicle, and
options for two more launches.

Launch site

By virtue of its geographical position, the
Kourou space flight centre in French
Guiana (Figure 12.2) has several major
advantages for the launch of satellites. For
safety reasons it is important that launches
take place with an initial flight trajectory
over the open ocean. With a clear
trajectory over the oceans towards the
north and east, the Kourou site is in an
ideal place to launch polar satellites in a
northerly direction, and geostationary
satellites in the favourable easterly
direction. The location has particular
advantages with regard to the launch of
geostationary satellites. The satellites can
be launched towards the east, where the
launch impulse is aided by the spin of the
Earth. As the site is so close to the equator,
this assistance is close to the maximum
possible. Furthermore, at only 5oN latitude,
a launch from the Kourou site can place
satellites directly into an equatorial orbit
with a minimal use of the fuel which would
be needed to reduce the inclination of the
orbital plane from a launch in higher
latitudes. As less fuel is used, these
advantages translate into additional
lifetime in orbit.

Launch services

During normal operations the Meteosat
system is completely autonomous, as
described above, under the direct authority
of EUMETSAT. However, during the
Launch and Early Orbit Phase (LEOP) for
each spacecraft, special support is
obtained from a variety of sources to help
ensure success of these short-lived but
extremely critical activities. Support is
obtained from the launch services provider
(Arianespace), from the spacecraft
suppliers, from ESA and from other
contractors as necessary. During the
LEOP use is made not only of the launch
site in Kourou but also of a  global network
of satellite communications centres.
During normal operations Meteosat is
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Launchers

Meteosat-1 was placed in orbit by a Thor-
Delta launcher, from Cape Canaveral in
Florida. The following six satellites were
launched on Ariane vehicles, from the
European space flight centre in Kourou,
French Guiana.

Meteosat-3, -4, -5, -6 and -7 were all
launched by the Ariane-4 launch vehicle
in its 44 LP configuration. This is a three-
stage vehicle developed by the European
Space Agency and now operated by the
Arianespace organisation. There are six
different versions, distinguished by the
type and number of booster rockets
attached to its first stage.

Ariane 44 LP has four strap-on boosters
(two liquid and two solid) to augment the
first stage to give it sufficient thrust to
launch either a very much larger satellite
than Meteosat or two satellites at once.
Meteosat-6, for example, was launched
with the Solidaridad-1 communications
satellite, owned by Telecommunicaciones
de Mexico. The main characteristics of the
launch vehicle used on this occasion are
given in Table 12.1.2.

Some idea of the scale of the launch

operation may be gathered from the fact
that the launch vehicle for this flight had a
total mass of nearly 420 tonnes. Of this,
the combined mass of the two satellites
was 3480 kg, Meteosat itself with its
Apogee Boost Motor (ABM) contributing
only some 750 kg to the total.

The first and second stages and the liquid
boosters of Ariane-4 all use a bi-liquid
propellant system and variants of the
Viking engine. The first stage is equipped
with four Viking-V engines, while the
second stage has a single Viking-IV, and
each liquid booster uses a single Viking-
VI engine. The third stage is powered by
a single cryogenic engine fuelled by liquid
hydrogen and liquid oxygen.

The European Ariane launcher has proved
to be a good choice for Meteosat. Its
flexible flight configuration means that in
each case it has been possible to launch
Meteosat as a co-passenger with another
satellite. This is obviously an efficient
approach to the use of an expensive
vehicle which has been of financial benefit
to the Meteosat programmes.

Following the success of the previous
launches, EUMETSAT has a contract with
Arianespace for the launch of the first

2.6 m

1st stage 23.2 m 3.8 m 206 sec226 t17.5 t

19 m 2.2 m 4.5 t 39 t 143 sec

Dry MassDiameterLengthRocket

12.2 m 1.1 m 3 t 9.5 t 42 sec

11.6 m

Burn timePropellant

2.6 m 3.2 t 130 sec34 t

~ 725 sec

Table 12.1.2  Main characteristics of the Ariane-4 44 LP launch vehicle

2nd stage

3rd stage 11.4 m 1.25 t 10.5 t

Liquid booster

Solid booster



One week before launch the spacecraft is
transported the final distance to the launch
pad and integrated with the launch vehicle.
Rehearsal for the final countdown occurs
over the next few days. One day before
launch, the propellant tanks on the first
stage, the second stage and the liquid
boosters are filled with the highly volatile
liquid propellants. The launcher is almost
ready.

The final countdown starts at H-15 hours,
where H is the designated launch time.
By H-3 hours the support gantry is
withdrawn - the launcher stands alone -
and the third stage is charged with liquid
oxygen and liquid hydrogen. By about H-1
hour the entire 400 tonne system is ready
to go.

An automatic launch sequence is initiated
at H-6 minutes, then comes H

o
, the

moment of ignition of the first stage and
the liquid boosters. The solid boosters are
ignited at H

o
+4.4 seconds; thereafter

events happen very rapidly. The first and
second stages have completed their work
within 3 min 33 sec and 5 min 46 sec
respectively and have been jettisoned.
Then there is a 12 minute burn of the third
stage, at the end of which the remaining
sections of the vehicle are already at an
altitude of 200 km, just over the coast of
Africa on the far side of the Atlantic. For
the next 10 minutes the vehicle gains
height rapidly and the satellite, if all goes
well, is released within about 25 minutes
of lift-off into a highly elliptical orbit. During
the following hours the satellite circles the
Earth while systems are activated. Finally
the Apogee Boost Motor is fired at the top
of the elliptical orbit, placing Meteosat into
a circular equatorial orbit. Within a couple
of weeks it will complete its slow controlled
drift to its operational location and the life
of a new Meteosat in orbit can begin.
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Figure 12.2  The location of the Kourou launch site in French Guiana

Launch activities

The spacecraft is prepared for launch
months before the event and is transported
from Europe to Kourou in French Guiana
some six weeks before the scheduled
launch date for final preparation and for
integration with the launch vehicle.

The standard launch campaign then takes
27 working days. The assigned launcher
is erected to its vertical configuration,
stage by stage, about four weeks before
launch and prepared to receive the
spacecraft. About two weeks prior to
launch the launcher is rolled out of the
assembly building on its 900 tonne launch
platform and the strap-on boosters are
added.

quasi-stationary in one location, but for the
first period after launch the spacecraft
moves around the entire world within a
matter of hours and constant
communications have to be maintained at
every stage. The operational Meteosat
system is not designed to handle this
activity and specialist support is called in.
This ultimately includes a team of several
dozen engineers established at the launch
site for a few weeks prior to the launch, as
well as satellite tracking stations around
the world. Continued support in the weeks
after launch is maintained through a
special team located in Darmstadt for the
commissioning and validation of the
satellite before it is declared available for
routine operations.
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13
THE EUMETSAT
USER SERVICE

Background

To meet the growing demand for
information from the users of EUMETSAT
satellite data, a User Service has been
established within the Operations (OPS)
Division. This Service has key roles
providing an effective interface and
�helpdesk� for the user community,
exchanging information with other satellite
operators and providing key contact
persons for the various satellite services
(e.g. image dissemination, MDD, DCP and
MPEF products). In addition the User
Service is providing resources necessary
to handle the transition of many thousands
of users of data from the current Meteosat
satellites to the future satellite systems
(MSG and EPS) and to coordinate and
promote user training activities.

Over the years, experience has shown that
within the complex environment of the
Meteosat Programme a considerable
number and a wide variety of user needs
have to be fulfilled in the most efficient way.
This requires a mechanism for effectively
gathering and channelling requests of
great variety from the user community as
a whole and to satisfactorily respond to
such requests within an acceptable time-
frame. The user community is, in fact,
composed of many different user groups
with differing needs (e.g. meteorologists,
researchers, environmental services,
educational establishments, press and a
growing number of others who interact with
EUMETSAT using electronic media). User
enquiries might relate to reports of
anomalous behaviour of the satellite or its
services, more general observations about
the system, requests for ancillary
information, requests for images and other
data, system descriptive documentation
and the provision of statistical performance
data.

Addresses and points of
contact

The contact address is:

mail:
EUMETSAT User Service
Am Kavalleriesand 31
D - 64295 Darmstadt
Germany

telephone:
+49 (0) 6151 807366   (User Helpdesk)
or:
+49 (0) 6151 807369

fax:
+49 (0) 6151 807304

e-mail:
ops@eumetsat.de

Also a set of Internet pages has been in-
stalled on the EUMETSAT Web server
(http://www.eumetsat.de) to inform the
user community about many aspects of the
current and future operational satellite
systems. The Internet service will continu-
ously be upgraded to keep the users in-
formed and to allow direct user feedback.

In addition, the EUMETSAT Operational
News Bulletin is issued on a semi-regular
basis. The Bulletin is made available on
Internet pages, but is also sent to
registered users by mail. The primary
objective of the News Bulletin is to
summarise relevant changes and
improvements made to the operational
satellite system and its services.

14
EUMETSAT
PUBLICATIONS

EUMETSAT publishes a wide range of
additional documentation, to which the
user is referred for detailed information
about the different services. A selection of
relevant documents includes the following
in the Technical Documentation (TD)
series and the titles in the User Guide (UG)
series:

EUM TD 01
Meteorological Data Distribution

EUM TD 02
Meteosat High Resolution Image Dissemi-
nation

EUM TD 03
Meteosat WEFAX Dissemination

EUM TD 04
Meteosat Data Collection and Retrans-
mission System

EUM TD 05
The Meteosat System

EUM TD 06
Meteosat Archive User Handbook

EUM UG 01
Meteorological Data Distribution

EUM UG 02
Data Collection System

EUM UG 03
Meteosat High Resolution and WEFAX
Imagery

Many of these documents can now be
downloaded from the EUMETSAT Web
pages.
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GLOSSARY

ABM Apogee Boost Motor: fitted to Meteosat to
achieve geostationary orbit after launch into a
geostationary transfer orbit

AMSU-A Advanced Microwave Sounder Unit-A
A 15-channel radiometer for temperature
soundings flown in polar orbit

AMSU-B Advanced Microwave Sounder Unit-B
A 5-channel radiometer for humidity soundings
flown in polar orbit

Ariane The family of European satellite launch vehicles
which has been used to launch all except one
Meteosat

ATOVS Advanced TOVS. Suite of sounding instruments
including AMSU-A, AMSU-B and HIRS/3 flown in
polar orbit

AVHRR Advanced Very High Resolution Radiometer for
visible and infrared imagery, flown in polar orbit

BGS Back-up Ground Station. Located in Weilheim,
Germany

bps bits per second
BSCC Back-up Satellite Control Centre
CCT Computer Compatible Tape
CDS Climate Data Set
CGMS Coordination Group for Meteorological Satellites
CLA Cloud Analysis
cm centimetre
CMW Cloud Motion Winds
CSR Clear Sky Radiances
CTH Cloud Top Height
Darmstadt Location of EUMETSAT headquarters and Mission

Control Centre (close to Frankfurt, Germany)
DCP Data Collection Platform
DCS Data Collection System
DLT Digital Linear Tape
DRS DCP Retransmission System
ECMWF European Centre for Medium-Range Weather

Forecasts
e-mail electronic mail
ESA European Space Agency
ESOC European Space Operations Centre (an ESA

establishment)
ESRO European Space Research Organisation

(a predecessor of ESA)
EUMETSAT The European organisation for the exploitation

of meteorological satellites
FGGE First Global GARP Experiment
Fucino Location of the Meteosat PGS and BSCC

150 km east of Rome, Italy
GARP Global Atmospheric Research Programme
GMS Geostationary Meteorological Satellite

(operated by Japan)
GOES Geostationary Operational Environmental

Satellite (operated by the USA)
GPCP Global Precipitation Climatology Project
GTS Global Telecommunication System of the WMO
HIRS High resolution InfraRed Sounder
hPa hectopascal
HRI High Resolution Image
HRV High Resolution Visible Winds
IDCS International Data Collection System
IFOV Instantaneous Field of View
INDOEX Indian Ocean Experiment
INSAT Indian geostationary multi-function satellite
IR InfraRed (the Meteosat imaging channel

operating in this part of the spectrum)
ISCCP International Satellite Cloud Climatology Project
kbps kilobits per second
kHz kilohertz

Kourou Ariane launch site and location of the Meteosat
LBT (in French Guiana, South America)

Lannion Location of the Meteosat image relay facilities
(in  North-West France)

LBT Land-Based Transponder
LEOP Launch and Early Orbit Phase
LRIT Low Rate Information Transmission (system for

future geostationary satellites)
MAP Mesoscale Alpine Programme
MARF Meteorological Archive and Retrieval Facility
Mbps Megabits per second
MCC Mission Control Centre
Meteosat The EUMETSAT geostationary meteorological

satellite
MDD Meteorological Data Distribution
MEUR Millions of euros
MHz Megahertz
min minute(s)
MKU Meteosat Key Unit
mm millimetre
MOSAIC Meteosat Operational Systems for data

Acquisition and InterChange
MPEF Meteorological Products Extraction Facility
mrad milliradians
MTSAT Meteorological and Telecommunications SATellite

(a geostationary satellite to be operated by Japan)
MVIRI Meteosat Visible and InfraRed Imager
NMS National Meteorological Service
NOAA National Oceanic and Atmospheric Administration

(of the USA)
PDUS Primary Data User Station
PGS Primary Ground Station
SDUS Secondary Data User Station
sec second (of time)
TD Technical Documentation
TIROS Television and InfraRed Observation Satellite
TOVS TIROS Operational Vertical Sounder
UG User Guide
USDF User Station Display Facility
UHF Ultra High Frequency
UTC Universal Time Coordinated
UTH Upper Tropospheric Humidity
VIS Visible (the Meteosat imaging channel operating

in this part of the spectrum)
WCRP World Climate Research Programme
WEFAX Weather Facsimile (the universal geostationary

analogue image dissemination service)
Weilheim Location of the Meteosat BGS

(in Germany, near Munich)
WMO World Meteorological Organization
WV Water Vapour (the Meteosat imaging channel

operating in this part of the spectrum)
WVW Clear Sky Water Vapour Winds


