REMOTE SENSING
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* Surface Interactions:
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When EMR is incident upon any given InE o
Earth surface, three fundamental s&‘lo
energy interactions are possible. s o

Various fractions of the energy are
either reflected, absorbed, or
transmitted.
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g ® Multiple Leaf Layers

p=0.50, T = 0.50, 0=0.0

100
Total p=0.65625
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Surface Interactions:

Radiant Flux (®) is the amount of
energy reflected, transmitted, or

absorbed in a given period of time
(measured in Watts).

Radiant Flux Density is radiant flux
per unit area (Wm-2). 1
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Reflectance, Transmission, and Absorption
are expressed as ratios (or percents):

Surface Interactions:

Radiation budget (energy balance) equation:

I | | | | | | | | I | | ]
‘ . (I)ik - (I)r'k + (f[)T}L + (I)OL}L I

S

where @, = incident radiant flux as a function of wavelength;
D, = reflected radiant flux as a function of wavelength;

@, = transmitted radiant flux as a function of wavelength; and
®,, = absorbed radiant flux as a function of wavelength.
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BASIS OF REMOTE SENSING, PT. 1

The proportions of energy reflected,
absorbed, or transmitted vary by Earth
surface and surface condition.

This allows us to distinguish between
features on an image.




\
o) 9 sl gl U (55 90 Jolad

299 31 fasduw 30 290 0 43N O

89 K 3 (S it glo zge Job y0 sledl Jawgi 0ad i g y9ue (Sl (55 S 0

) 2l 5 el yKan o puplolisiag 2N Cilo dsals Sy 5 ympsuts il 4 le S el ilis 0
Adl ardls Sglite (g0l S0

Sl ) 55 Sl 1 Sye (el diald 0 0

BASIS OF REMOTE SENSING, PT. 2.

The proportions of energy reflected,
absorbed, or transmitted vary at different
wavelengths, even within a given feature

type.
Thus, features that are indistinguishable in one

spectral range may appear quite different in
another.

K In the visible spectrum, this results in color. W




\
o0 9 sboi! gl § (5 59 Jolad
bl 251 (5,51 lSail D

(32 5090+ (63958 (55D — paz 4 00l 0uill (5551 = olSail (553l 0

293 3l phaxiw ple 50 9,015 3,90 L aBle 3590 (553l f00d pulSail (55,51 0

Surface Interactions:

Reflectance is the process whereby EMR
"bounces off" and object.

(I)l"}\' - (I)i}\’ - [(I)T}L + (D

]

This type of surface interaction is most
often of interest in environmental remote

i sensing. |V
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Specular Versus Diffuse Reflectance
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o Ideal” Reflection from Surfaces
-

= Depends on the roughness of the surface

> relative to wavelength of incident light
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The category that characterizes a surface

is dictated by the surface's roughness in oBsS zon Jsbo 53 Slganli 5 alls s b plaw v

comparison to the wavelength of the
incident EMR. TR

Surface Interactions:

e.g., rocky terrain “"appears” smooth to long

wavelength radio waves; sand appears rough to 3 FS>95 00l 3,95 11 Zge Jeb S0

short-wavelength visible energy.

The rule is ... when the incident wavelength is 0diRS J A5 O‘)‘a) G“"‘ S ‘:")°
less than surface particle size, the surface is
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