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I. INTRODUCTION

The density of the radiation measurement network at
ground level in well-covered countries is still low,
and the average distance between stations is around
150 to 200 km. This is not sufficiently refined to take
into account smaller scale variations which are im-
portant for the use of solar energy. In other parts of
the world, the networks are even more sparse, par-
ticularly in countries such as Africa where solar en-
ergy is sorely needed.

On the other hand, meteorological geostationary
satellites provide images of cloud fields over the whole
surface of the Earth, usually in two spectral ranges:
the visible; and the thermal infrared, with a ground
resolution of I km to 10 km depending on the in-
strument and the latitude of measurement. The time
interval of these observations varies between 30 min-
utes and 3 hours.

Proper processing of these satellite data provides
a wealth of information useful in the production of
solar atlases, particularly for those areas where no
traditional observations are available. But these sat-
ellite data also make it possible to investigate spa-
tially small-scale variatons of available solar energy,
knowledge of which is needed for planning purposes.

A great number of studies clearly demonstrate that
satellite data can be used successfully for mapping
both the global radiation at ground level and the cloud
coverage over very large areas such as continents,
with spatial resolution of about 5 to 30 km, and with
an accuracy better than lÙVo of the incident radiation
(Cano et al.fll, Diabaté et al.f4l, Gautier et al.l6l,
Grûter el al.[7], Michaud-Regas[9], Môser and
Raschke[lO] and [1 1], Tarpley[13]).

This research phase has been followed by an op-
erational one for the routine production of global ra-
diation maps or derived data (cloud coverage, al-
bedo) throughout the world. The first effort reported
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was by Gautier et al.l6l who mapped the hourly global
irradiation during three months. Now many works are
in progress for much longer periods. For example,
the Centre de Télédétection et d'Analyse des Milieux
Naturels (CTAMN) de I'Ecole Nationale Supérieure
des Mines de Paris (ENSMP) and the French Mete-
orological Office undertook their routine in 1983, and
the German Meteorological Office in 1984.

However such routines are mostly operated within
meteorological organizations with large computing
means; and in our opinion, they are not suitable for
use and operaton by the people involved in the solar
energy business. One of the purposes of the Heliosat
Program of CTAMN/ENSMP was to define an op-
eftrtlonal tool for routine production of radiation maps
to fill up this gap. Since it has been shown (Grûter
et al.[7], Cano et al.lll) that besides rheir use in so-
lar climatology such maps are of great interest in var-
ious domains ranging from solar building architecture
to agroclimatology, some specifications were drawn
to meet these goals. This tool mueh be cheap, very
simple, easy to use and to maintain. It also must
comprise a direct reception for Eartb obsèrving geo-
stationary satellites (Meteosat, GMS, GOES). The
conversion of satellite data into gtrobal radiation maps
must be accurate. It muq, only require satellite data
and must not demand too much computing-time. This
real-time system must also provide some capacities
in image processing color display and printouts.

This tool has been realized and is now commer-
cially available. It is called the Heliosat station. After
careful examination of the published methods for the
processing of the satellite data, the method of Cano
et al.lll was chosen and slightly modified to become
the Heliosat method (Diabaté et al.l4l, Moussu et
al.ll2l). Technical review of the widespread hard-
ware (reception system, computer, graphics means)
and of their cost both in purchase and in maintenance
was made to select the components of the system.
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Abstract-An operational 
199t .for the fîne-scale mapping of the incident solar radiation at ground is

presented. This tool called "Heliosat 
station" makes use of image acquired in the visible speclral range

by meteorological geostationary satellite to produce accurate maps of global radiation. Satellite data ie
directly received at ground by a cheap HF receiver and proceised by a personal computer IBM-pC
compatible using the already known Heliosat method. This method has been successfull! tested during
30 colsecutive months beginning January 1983. The first prototype of the Heliosat statlon was realized
in 1985. Now a Heliosat stâtion is routingly operated by Agence Française pour la Maîtise de l,Energie
since January 1987 for mapping solar radiation over Europe.
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