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Interaction with Atmosphere

Scattering
Selective

Rayleigh 
Because of particles dia <0.1 micrometer (e.g. Gas molecules)
inversely prop to Wave length^4
Smaller wave lengths are more affected

Mie
Because of particles dia >0.1 to 10 micrometer (smoke, dust and salts)
inversely prop to Wave length^1~2
Not much diff. for wave lengths

Nonselective
wavelength independent
because of larger molecules (ice, water droplets etc)  >10 micrometer

Absorption
(Water, O2, O3, C2O, etc)

Atmospheric Windows
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Atmospheric Interaction with EM Spectrum
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Spectral Absorption by Atmospheric 
Constituents -1

Atmospheric Windows:
0.3-1.3, 1.5-1.8, 2-2.5, 3.5-4.1, and 7-14 m
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Spectral Absorption by Atmospheric 
Constituents  -2

OXYGEN 
+OZONE

WATER

ATMOSPHERE
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Atmospheric Absorption w.r.t. Energy 
Available 
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1.   ENERGY 
SOURCES

2. ATMOSPHERIC 
EFFECTS

3.  SENSING 
SYSTEMS

Spectral Characteristics of:
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Interaction b/w
EM Energy & Earth Features

ER = Reflected Energy

EI = Incoming Energy

EA = Absorbed Energy ET = Transmitted Energy

()()()(  TARI EEEE 
Incoming Energy

Reflected Energy

Absorbed Energy

Transmitted Energy
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Energy Balance Equation

Er, Et, Ea not 
necessarily same
There variation from 
object to object help 
us distinguish 
different objects.

 )()()()(  TAIR EEEE 

)()()()(  TARI EEEE 
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Reflectors

IDEAL 
SPECULAR

NEAR 
PERFECT 

SPECULAR

NEAR 
PERFECT 
DIFUSE

IDEAL DIFUSE 
(LAMBERTIAN)
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Spectral Reflectance
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%age Reflectance as Recorded by MSS of 
Landsat
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Spectral Reflectance Curve

DECIDUOUS
TREES (MAPLE)

CONIFEROUS
TREES (PINE)

Which Wave
Length is Best 
to Differentiate?
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Panchromatic 
vs 

Reflected Infra Red
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What sattelite/bands are suitable
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Spectral Response Pattern / Signature

Acid Rocks

Basic Rocks

IR Emission

Ultra Basic Rocks

Intermediate Rocks



20-Apr-20 RS & GIS -2 18

Spectral Response of few Rocks
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Typical Albedo/Reflectance Values
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Reference Data

To Aid in analysis and Interpretation of RS 
Data
To Calibrate Sensor
To Verify Information extracted form RS 
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Reference Data / Ground Truth

Mobile Spectrometer Unit 
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Thanks
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EM Spectrum on Ground Surface

Wave Length

Transmission
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Reflectance

Spectral Response Pattern / Signature


