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1. Introduction

The calibration function describes the relationship be-
tween the digital count and the actual geophysical value
of the object seen. For example, when dealing with time
series of images for climate or global change studies,
analyses are made of each image, including comparison
between images. These images should be well calibrated
with respect to each other, in order to ensure that any
variation in time is due to change in the signal coming
from the observed target, and not from a change in
cal ibrat ion o l  the observ ing system.

This paper deals with the calibration of the visible
channel of the Meteosat series of satellites. These sat-
ellites are geostationary and provide synoptic views of
Europe, Africa, and the Atlantic Ocean for meteorolog-
ical purposes every half hour in three channels: visible
broadband, thermal infrared, and middle infrared (Mor-
gan 1978). They are nominally located over longitude
0'. Initiated by the European Space Agency (ESA), the
program is currently operated by EUMETSA! an Eu-
ropean agency comprising the national weather offices.'Table I displays the history of changes in the oper-
ational satellite in the Meteosat program, up to June
1998. A slot denotes the half-hour period necessary for
the acquisition of an entire image. Slot I denotes the
half hour between 0000 and 0030 UTC; stor 2: 0030
and 0100 UTC; and slot 48: 2330 and 2400 UTC. This
table shows a large number of changes. The various
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Meteosat sensors have different sensitivities due to their
difference in the spectral band. Each of the spectral
channels can be operated at one of 16 different gain
levels. These gain levels are used to obtained the op-
timum dynamic range for each spectral channel and aie
adjusted as required (EUMETSAT 1996). This occurred
several times within the periods given in the table. These
subperiods are not reported in this table, though they
are taken into account. These changes in gain affect the
sensitivity of a given sensor, and are to be compensated
by an adjustment of the operational calibration coeffi-
cient.

2. The earth-viewing calibration approach

The satellites of the Meteosat series have no onboard
calibration system in the visible range. Added to the
lack of prelaunch calibration for some of the satellites,
this prevents an accurate calibration of the digital ouf
puts of the radiometers into accurate radiance measure-
ments. The European Space Agency and EUMETSAT
performed from time to time, perfectly calibrated air-
borne measurements (Kriebel 1981; Kriebel and Amann
1993; Kriebel et al. .J996;), which permir rhe computa-
tion of accurate calibration coeflicients for a limited
period. The calibration coefficients of the visible chan-
nels are not dynamically adjusted within the Meteoro-
logical Producrs Extracrion Facil iry.(EUMETSAT
1996).In its Web site (see online at www.eumetsat.de).
EUMETSAT proposes a series ol calibration coeffi-
cients on a yearly basis.

This is  far  f rom being suf f ic ienr  in  eur  opin ion.  es-
pecially when looking at the numerous ëhanges occur-
ring each year (see Table 1). A higher temporal sampling
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ABSTRACT
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