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electromagnetic spectrum has been arbitrarily (since the spectrum actually is a
continuum) subdivided into the main spectral categories,”Gamma- and X-rays’ (3x10-
6 um to 0.1 um), ‘ultraviolet’ (up to about 0.1pm), ‘visible’ (from 0.4pm to 0.75um),
‘infrared’ (from 0.75pm to 1mm), and ‘radio’ (beyond 1mm, including ‘microwave’
(Imm to 1m)). The properties of electromagnetic radiation have been described in
form of equations and laws by scientists like Maxwell, Stefan-Boltzmann, Wien,
Kirchhof, Planck and Einstein (Barrett and Curtis, 1976). Some important properties
are the following:

1. The longer the wavelength involved, the lower its energy content.

2. Each radiation source emits a characteristic array of radiation waves.

The implications for remote sensing systems are that firstly, long wavelength
radiation is more difficult to sense, and secondly, all emitting bodies can to some
extent be identified by their spectral signature, thus presenting a sound basis for the

discernment and classification of objects.

As the sun represents the most obvious, and one of the strongest source of
electromagnetic radiation, it is this radiation that forms the basis for passive sensor
products such as photographs and similar images. Furthermore, man-made radiation
(so-called, ‘active systems‘) such as radar or laser systems, is exploited for remote
sensing. The radiation being reflected, emitted or scattered from a body generates a
radiant flux density, which contains information about the physical or chemical
properties of the object itself. To measure these characteristics, a collector focusing
the intercepted energy (e.g. by means of a lens) is employed, followed by a detecting
device, which transforms the electromagnetic energy into other forms such as heat,
electric current or state change (Campbell, 1996; Lillesand and Kiefer, 1994; Rees,
1990).

4.2 Energy interactions in the atmosphere

In many respects the Earth’s atmosphere can be considered a nuisance, since
considerable complications arise where the atmosphere intervenes between the sensor
and its target. The almost unpredictable behaviour of parts of the radiation in
combination with the dynamic character of the atmosphere and its constituents make
it extremely difficult to create models to account for these effects. The variation of

the net effect of the atmosphere is closely related to the distance between the object
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