
Preprocessing and processing
data (2) 

The family of cylindrical projections,
where the meridians on the one hand and
the parallels on the other are parallel
straight lines and where the meridians
and parallels are perpendicular.
Geometrically speaking, a cylindrical pro-
jection corresponds to the projection of a
sphere onto a cylinder tangent to the
equator, with this cylinder being spread
out over a plane. 

The family of conical projections, where
the meridians are straight lines cutting off
at one point around which the parallels
are the arcs of concentric circles.
Geometrically speaking, a conical projec-
tion corresponds to the projection of a
sphere onto a cone whose axis passes
through one of the poles, with this cone
then being spread out over a plane. 

The family of azimuthal projections corre-
sponds to conical projections for which
the parallels form complete circles.
Geometrically speaking, an azimuthal
projection corresponds to a projection on
a plane tangential to a pole. 

Remapping the data

The moment one considers the representation of the Earth on a plane (screen or map), different projections can be used that do
not have the same characteristics. These projections particularly apply to the representations of the images received from weather
observation satellites. 
Using a conservative classification, the following projections with mutually exclusive properties exist: 

- Equivalent projections conserve the surfaces.
- Conform projections conserve the angles and hence the shapes.
- Equidistant projections conserve the distances on the meridians. 

Using a geometric classification, there are three "major types" of projections, which are described below. 

Parallax correction: 

Depending on the latitude and longitude of the point obser-
ved and the altitude of the meteors above this point, the
oblique viewing mode of the satellite introduces a parallax
error. Indeed, the top of a cloud will not be exactly on the
same pixel as the ground above which it is found. For
Meteosat-8 imagery, the CMS applies a parallax effect cor-
rection. The higher the cloud and the further one moves
away from the sub-satellite point (the nominal position of a

geostationary satellite is in the equatorial plane), the greater the difference of the cloud position with respect to the ground. Hence,
the error at Paris is almost 1.5 times the altitude of the cloud top, i.e. 15 km if it is a cumulonimbus. The error at Réunion is 2.2 times
this, which leads to an error of 25 km for a cloud at a height of 10 km. At Réunion, the satellite resolution is 6 km, the difference will
therefore be 4 pixels. 
In the high-resolution visible image, the satellite resolution at Paris is 1.5 km, a parallax correction therefore means shifting the
image by 9 to 10 pixels, which is considerable. At Réunion, the parallax causes an error of almost 12 pixels. 

Parallax error due to the oblique view of the satellite: the yellow dot repre-
sents the cloud top as determined by the satellite, and the pink dot its exact
location. The parallax error is the distance between the two points, highly
accentuated in this diagram, which is not to scale. 
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Stereopolar projection belongs to the family of azimuthal pro-
jections and is a conformal projection. It corresponds to a per-
spective projection to a plane tangential to a pole for which the
viewpoint is the opposite pole. In its plane of projection, the
parallels are concentric circles and the meridians are straight
lines converging toward the pole. 

The equidistant cylindrical projection naturally belongs to the
family of cylindrical projections. It is still currently called "square
flat", "latitude/longitude grid" or "quadratic cylindrical". It is a
cylindrical projection strictly speaking because it corresponds to
a projection of a cylinder tangential to the equator. The meridi-
ans and parallels are therefore shown respectively by parallel
straight lines. Its plane of projection is defined by taking the lon-
gitude and latitude to form a system of orthogonal co-ordinates.
In such a projection, the angles, distances, surfaces and shapes
are not conserved, and there is maximum distortion at the
poles. 

The Mercator projection belongs to the family of cylindrical pro-
jections. It is a conformal projection onto a cylinder tangential to
the ellipsoid following the equator. This cylinder is then spread
out on the plane of projection. One of the advantages of the
Mercator projection is the conservation of the angles. The
Mercator projection is said to be loxodromic which means that
along a segment drawn on a map in this projection, the course
of navigation is constant. However, the projection greatly exag-
gerates the neighbouring areas of the Polar Regions; in addi-
tion, since all the meridians are represented by parallel straight
lines, they do not converge. It is therefore impossible to repre-
sent the actual poles. 

The spaceview projection belongs to the family of azimuthal
projections. In fact, this is a restrictive declination of what is
commonly known as a "view from space", which is meant to
account for the view of the geoid from any point in space defi-
ned by its latitude, longitude and distance from the centre of the
Earth. 

Meteosat-8 “spaceview” globe
from which four images have
been taken and shown in a cylin-
drical projection 
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