

















SPECTRAL BANDS FOR THE SPOT SATELLITE
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Fic. 3. Response of the panchromatic band to various test targets as a func-

tion of the cutoff wavelength.

A2 changes from 0.7 um to 0.9 um. For sugar beet
this corresponds to an increase in signal by a factor
of 1.7, and for trees by a factor of about 1.8. This is
because of the rapid increase in reflectance of this
type of feature at about 0.7 um (considered earlier
in detail with reference to band B2). These in-
creases are partially offset by the decrease of solar
irradiance, the absorption of water vapor, and the
artificial increase of the signal in the blue due to
Rayleigh scattering. On the other hand, vegetation
that is not in vigorous growth, rocks, and targets
consisting of asphalt or concrete don’t vary much.
We can distinguish two tendencies:

® The choice of a band between 0.5 and 0.9 um
provides contrast between different types of veg-
etation, which is related to the degree of vigor of
vegetation. However, the increase of the signal of
crops like sugar beet approaches that of bare soil,
and there is therefore the possibility of confusion
between the two different signatures. The choice
of a band between 0.5 and 0.9 um can help iden-
tify a class but also creates the risk of confusing it
with another. The possibility of confusion is very
real because, in our opinion, the curves pre-
sented for rock are too high (laboratory samples)
and, therefore, the derived numerical values
should be smaller. This would increase the con-
fusion between the two classes. Certain types of
rock (schists) have low reflectance and are often
confused with vegetation; the same applies to
asphalt, but experience shows that roads are eas-
ily recognized because of their context (long
straight lines crossing varied thematic areas).
The use of a band from 0.5 to 0.7 um reduces the
signal due to vegetation. It makes the contrast
between different types of vegetation less per-
ceptible (this contrast can be studied in the third
spectral band because the 10 metres resolution is
not critical) but on the other hand improves the
differentiation between vegetation and bare
soils, rocks, or artefacts.

We have not evaluated the situation for water.
Calm, pure water (not close to the condition of
specular reflection) shows very low reflectance,
decreasing with wavelength, and is very easily
distinguished on panchromatic images.

A more difficult situation is damp soil, for which
the reflectance is between that of dry soil and of
water; it is lower than that for dry soil, decreasing
with wavelength. There is, therefore, a tendency to
confuse damp soil with vegetation, and this is more
noticeable for a band from 0.5 to 0.9 wm than one
from 0.5 to 0.7 um because of the increase in the
signal provided by vegetation and the slow drop in
signal due to soil. Therefore: (1) For satellites with
low resolution (sMS, Meteosat), it is desirable to
have a high contrast between dry and damp regions
on a scale compatible with the resolution of the
satellite; we prefer the band between 0.5 and 0.9
um, which accentuates contrast, the distinction be-
tween vegetation and damp soil being less impor-
tant. We can say, a posteriori, that the panchromatic
Meteosat (0.5 to 0.9 um) is of more value than the
panchromatic sMS (0.5 to 0.7 wm) for this goal. (2)
For a satellite with high resolution, the contrast
between dry and damp regions is at far too large a
scale, and we want to be able to observe much
finer detail. We have, therefore, chosen a band
from 0.5 to 0.7 um, which reduces the confusion
caused by moisture on the contrast between bare
soil and vegetation. (This band is the usual 1GN
(Institut Géographique National) choice for pho-
tography in the panchromatic mode.)

Because the transfer function of CCDs is better
for shorter wavelengths, this choice tends to im-
prove the geometric resolution, as we previously
said.

As a final point, Figure 3 shows that the limit \,
= 0.7 um can be moved to 0.73 um; this is desir-
able to increase the signal-to-noise ratio of the






