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RADI

What is remote sensing?

The science (and art) of acquiring information
about an object, without entering in contact
with it, by sensing and recording reflected or
emitted energy and processing, analyzing,
and applying that information.
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EM Spectrum Regions Used in Remote Sensing Q
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Wavelengths

Ultraviolet (1 < 0.4 nm)
Visible (0.4 mMmm <| < 0.7 nm)
Reflected IR (0.7 "M < | < 2.8 nm)

Emitted (thermal) IR (2.4 mm <] <20 nmm)
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Microwave (1cm<| <1m)




The Electromagnetic Spectrum

Ultraviolet radiation (UV):

The shortest wavelengths which are

practical for remote sensing. This
radiation is just beyond the violet
portion of the visible wavelengths,
hence its name.

Some Earth surface materials,
primarily ~ rocks  and minerals,
Fluoresce or emit visible light when

illuminated by UV radiation.
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The Electromagnetic Spectrum
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Visible radiation:

The light which our eyes - our own "remote
sensors" - can detect is part of the visible
spectrum. The visible portion of the EM
spectrum is quite small relative to the rest
of the spectrum.

Violet: 0.4 - 0.446 em
Blue: 0.446 - 0.500 em
Green: 0.500 - 0.578 em
Yellow: 0.578 - 0.592 em
Orange: 0.592 - 0.620 em
Red: 0.620-0.7 em
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Visible waves have great utility for
remote sensing of vegetation

and for the identification of
different objects by their visible
colors.




The Electromagnetic Spectrum

Infrared Radiation (IR):

The infrared (IR) region covers the wavelength
range from approximately 0.7 € mto 100 € m -
more than 100 times as wide as the visible
portion! The infrared region can be divided into
two categories based on their radiation properties
- the reflected IR, and the emitted or thermal IR.

Scientists use the near-IR to determine the
health of vegetation and to monitor forest fires.

A Thermal IR deals with the Far IR region of the
EM spectrum, wavelengths between 2.4 and 20

um.
A Most Thermal IR scanners use wavelengths
between 8 and 15 € m.
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The Electromagnetic Spectrum
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Microwave band codes

Band Wavelength, cm Frequency, GHz
K, 0.75-1.18 40.0-26.5
K 1.19-1.67 26.5-18.0
K, 1.67-2.4 18.0-12.5
X 2.4-3.8 12.5-8.0
C 3.9-75 8.0-4.0
S 7.5-15.0 4.0-2.0
L 15.0-30.0 2.0-1.0
P 30.0-100 1.0-0.3
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Advantage of Microwave Remote Sensing
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These images were acquired over the city of Udine (1), by ERS-1 on the 4th of July 1993
at 9.59 a.m. (GMT) and Landsat-5 on the same date at 9.14 a.m. (GMT) respectively. The
clouds that are clearly visible in the optical image, are not appearing in the SAR image.

SAR systems have the capability to operate in all weather conditions.




Properties of Microwave Remote Sensing @

RADI

+ day and night operation
+ looks through clouds, smoke and fog

+ active system; own illumination source gives full
control over :

V geometry

V frequency

V polarimetry

- medium resolution to high resolution

- experience necessary for interpretation
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Vegetation Penetration of Microwave Signal

\/ Wave length: 1 cm

Wave length: 1 m

—

Backscattering from Backscattering fromn

Backscattering from canopy canopy, ground and | canopy and trunk
trunk
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) : X band L band P band VHF
Austrian pine =27 cm A=70 cm A>3 m
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Soil Penetration &

RADI
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Relationship between the penetration depth and soil moisture for

differentsoil types
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PENETRATION IN ARID REGIONS




USGS /FLAGSTAFFyAZ.
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One of the propertiesof radar pulses gave rise to an
extraordinaryimageacquiredfrom SIR-A in Novemberof

1981 The color scenebelowis a Landsatsubimageof the
Selma Sand Sheet in the Sahara Desert within

northwesterrSudan Becausealry sandhasa low dielectric
constantradarwavescanpenetratehesesmall particlesto

depthsof severalmeters(about10 feet) or more Theinset
radar strip trending NE actually imagesbedrock at that
generaldepth below the loose alluvial sand and gravel
which acts as though almost invisible. A channeled
subsurfaceopographyis revealedwith valleyscorrelative
to specularlyreflecting surfacesand uplands shown as

brighter
Q‘) www.radi.casgn
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Figure 1. A block diagram illustrating the features common to optical remote sensing systems
and the eye. (In this case it is a human eve, but all mammalian eyes exhibit the same
general features.)

o Information acquired by microwave techniques, optical
technlqueﬁndmfraredtechnlquesaremutually%nplementar.y
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o Information acquired by microwave techniques, optical
techniquesndinfraredtechniquesaremutuallycomplementary
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These images were acquired over the city of Bucharest (R), by ERS-1 and Landsat-5
respectively.

Images provided by optical sensors contain information about the surface layer of the
imaged objects (i.e. colour), while microwave images provide information about the
geometric and dielectric properties of the surface or volume stuchd (i.e., roughness).
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