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We are providing the spacecraft's “heart”
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Figure 1. Principle of the Joint Polar System operations
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Metop: The Space Segment for
Eumetsat’s Polar System

P.G. Edwards

Earth Observation Projects Department, ESA Directorate of Application
Programmes, ESTEC, Noordwijk, The Netherlands

D. Pawlak
Matra Marconi Space®, Toulouse, France

Introduction

Over the years, the need for high-resolution
data sets for a wide range of atmospheric
parameters, with global coverage, has become
more pressing with the increasing sophistication
of the numerical weather-prediction models.
The instrumentation initially embarked on the
Tiros satellites has evolved and now spans the
electromagnetic spectrum from microwaves
through the infrared to the visible, thereby
enabling height profiles of many parameters to
be determined. After decades of such
evolution, the new generation of polar-orbiting
meteorological satellites under development on
both sides of the Atlantic — Metop in Europe
and the National Polar Orbiting Environmental
Satellite System (NPOESS) in the USA - wil
carry considerably larger and more capable
sets of instrumentation.

Metop-1 will be Europe’s first polar-orbiting satellite dedicated to
operational meteorology. As such, it marks the start of our
contribution to balance a long-standing service provided by the United
States from its Tiros, now POES (Polar Orbiting Environmental
Satellite), Programme.

The first Tiros satellite was launched 40 years ago and in the
intervening period the US has provided the data from this evolving
series of satellites free of charge to the worldwide meteorological
community. As early as 1967, Europe looked towards balancing this
effort, but initially selected a geostationary satellite mission as the
higher priority. This led to the development of the Meteosat series of
satellites, the first of which was launched in 1977.

The US is currently cperating polar-orbiting
meteorological satellites in  four Sun-
synchronous orbital planes, for two services: an
early morning and afternoon pair of military
satellites (DMSP) and a mid-morning and
afternoon civil pair operated by NOAA. There
have been many earlier proposals to merge
these services and this convergence is now

* Now Astrium SAS, underway in conjunction with an agreement

with Europe, represented by Eumetsat, to
participate. The resulting Joint Polar System
(JPS) will maintain three orbital planes, in the
early morning, mid-morning and afternoon. The
Eumetsat Polar System, of which Metop is the
space segment, will provide the mid-morning
service (at a mean local solar time of 09:30),
whilst the US NPOESS satellites will provide the
other two services.

There will be a transitional phase (termed the
interim JPS, or IJPS) during which the older
generation of instruments will continue to fly as
the newer instruments are introduced. Thus
Metop-1, -2 and -3 will embark both the older
instruments, provided by NOAA, as well as
more advanced, European, ones. The principle
of the joint systems is shown in Figure 1.

The Metop satellites were originally part of a
much larger satellite concept, called POEM,
which was to have been the successor to ERS-
1 and -2, based on the Columbus Polar
Platform. This very large satellite would have
carried the payloads of both Envisat and Metop
and was imagined to be re-serviceable in-orbit.
At the ESA Ministerial Council in Granada (E) in
1992, this idea was abandoned and Envisat
and Metop were born. Metop is a joint
undertaking by ESA and Eumetsat and forms
part of the Eumetsat Polar System (EPS). In
addition to the space segment (i.e. Metop), the
latter comprises the ground segment, the
launch and various infrastructure elements. The
EPS is at present planned to provide an
operational service for a period of 14 years,
which requires the provision of three Metop
satellites, each with a nominal lifetime of
5 years — an overlap period is assumed
between them for commissioning (Fig. 2).

The EPS, and Metop in particular, have a
number of objectives. This system is the
European contribution is the improved polar-
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