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TABLE 1.3  Electromagnetic spectral regions

Region

Wavelength

Remarks

Gamma ray

X-ray

Ultraviolet

Photographic
UV band

Visible *

Infrared *

Reflected JR*

band

Thermal !R*
band

Microwave*

Fiadar‘af

Radio

< 0.03 nm

0.03 to 3.0 nm

0.03 t0 0.4 um

0.3 t0 0.4 um

0.4t0 0.7 um

0.7 to 100 um

0.7 to 3.0 um

3to5 um,
8to 14 um

0.1 to 30 cm
soant

0.1 to 30 cm

> 30 cm

Incoming radiation is completely absorbed by the
upper atmosphere and is not available for
remote sensing.

Completely absorbed by atmosphere. Not
employed in remote sensing.

Incoming wavelengths less than 0.3 um are
completely absorbed by ozone in the
upper atmosphere.

Transmitted through atmosphere. Detectable
with film and photodetectors, but atmospheric
scattering is severe.

Imaged with film and photodetectors. Includes
reflected energy peak of earth at 0.5 um.

Interaction with matter varies with wavelength,
Atmospheric transmission windows are
separated by absorption bands.

Reflected solar radiation that contains no
information about thermal properties of
materials. The band from 0.7 to 0.9 um is
detectable with film and is called the
photographic IR band.

Principal atmospheric windows in the thermal
region. Images at these wavelengths are
acquired by optical-mechanical scanners and
special vidicon systems but not by film.

Longer wavelengths can penetrate clouds, fog,
and rain. Images may be acquired in the
active or passive mode.

Active form of microwave remote sensing. Radar
images are acquired at various wavelength
bands.

Longest wavelength portion of electromagnetic
spectrum. Some classified radars with very
long wavelength operate in this region.
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TABLE 2-2. Wave-Matter Interaction Mechanisms across the Electromagnetic

Spectrum

Spectral Region

Main Interaction Mechanisms

Examples of Remote Sensing
Applications

Gamma-rays,
X-Tays

Ultraviolet

Visible and near
infrared

Mid-infrared

Thermal infrared

Microwave

Radio frequency

Atomic processes

Electronic processes

Electronic and vibration molec-
ular processes

Vibrational, vibrational-rota-
tional molecular processes

Thermal emission, vibrational
and rotational processes

Rotational processes, thermal
emission, scattering, conduc-
tion

Scattering, conduction, ionos-
pheric effect

Mapping of radioactive materials

Presence of H and He in atmospheres

Surface chemical composition, vegeta-
tion cover, and biological properties

Surface chemical composition, atmo-
spheric chemical composition

Surface heat capacity, surface temper-
ature, atmospheric temperature, at-
mospheric and surface constituents

Atmospheric constituents, surface
temperature, surface physical prop-
erties, atmospheric precipitation

Surface physical properties, subsurface
sounding, ionospheric sounding
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Figure 3-1. The surface spectral imprint is refiected in the spectrum of the reflected wave.
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Figure 3-2. Sun illumination spectral irradiance at the Earth’s surface. (From Chahine, et al. 1983.)
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Figure 3-10. Spectra of water-bearing minerals illustrating the variations in the exact location and shape of
the spectral lines associated with two of the tones of the water molecule: 2vy near 1.4 pm and », + »; near
1.9 um. (From Hunt, 1977.)
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Figure 3-11. Spectra displaying the hydroxyl group tones: overtone near 1.4 um and combination tones near
2.3 pm. (From Hunt, 1977.)
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Figure 3-19. (Continued) (b) Reflectance of various types of foliage. (From Brooks, 1972.)

Otner’ exorples Lollow :






L] irl I! L] '|'l .'[.lLTLul' T L l L] 'I ¥ L] 'I ]l T T gL —r
T S TAUCTURE LEAF MOISTURE CONTENT 5
e -

L " SN THEMATIC _
£ & ,"L-:.'."."-...."..."‘, T P 1 MAPPER
L P‘ Nt =\ BANDS
= i o vy
w 50 s A - s e —
E \/--._“S\
=
& 40
bl L
[x
< 30
&
d
fr
& 20
£ FAl
& MOISTURE CONTENT
h] '5‘% LT 1Y
a | - 49% == "

ls% - = e
0 | AR I | IR I SRS T B MR A
0.5 1.0 1.5 20 25

WAVELENGTH (xm)

Figure 3-20. Progressive changes in the spectral response of a sycamore leaf with varying moisture content

(Short, 1982).
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Figure 3-21. Variations in spectral reflectance as functions of amounts of green biomass and percent canopy

cover (Short, 1982).



N

Becavse of e b;o|oc,|.m‘ mdevi) 1’\\.,‘\ ve‘l‘led-;w"h, at e
neev [N people often (ool ot M™e ratio of retledae at
IN acld Gisible as en indicator Lo Vef,g'f'n"‘f.oh andd  yegefatren
Stress.

Sometinmes fe date are displaged witn te M re€lectance
coded as red ank te uUsitle chanmels i yreen asd bloe | as
i the LUSA mosaic. Thy was oq“;qj » he Avsnn
C-\*ef’a’&’ Cor Adveneed Hn}‘) Nescketren Madkiometer . Thu

pl:\?b-m* has Gt\:( cl-\uhme';) a0 of .,.l»\.&l, arl_

Channel 1: G388~ 068 e Red. visibl< Spect+om
Choamnel Z2: 071 = L] aa s Neas infea red

A+ other tiimes e dote reduced o < guantily Avsote
“Novmqh;.ul D;f{crehte Vegqetatton Index" , er NMNDV]I,
\'G ILV gler\o*es re f lecfance i» +fre red v:si'-ut )o.kd rLHl..

reflectante 1w he I ) vSf‘N’ N bards above we dAdefine

Man - Ny
Ran + Ry

Ths resclds 1 a vlwu.ﬁ'l*) Heat 3 « .sr-u\5|( homber and (3

N bdVI =

quulci-xi-{vz(t, velated 4o vegetatton density, Treacking Hais  qeantity
over time vesults o way o monthor vegetubtin grewts,
all‘e Lq.d(., o~ nil regrewth.



