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Electromagnetic 
Radiation
MODULE: 15 ELECTROMAGNETIC RADIATION
UNIT: 03 REMOTE SENSING

Objectives

 At the end of this series of lectures, you should be able to:
1. Define terms. 

 Terms and concepts are noted in the module synopsis and highlighted in the presentation.

 Important for all course objectives

2. Describe the electromagnetic spectrum and the different types of 
radiation. Know the specific wavelengths associated with red, green, and 
blue light.
 Course objective 8.

3. Explain the factors that influence the transmission of electromagnetic 
radiation.
 Course objective 8.

4. Explain the factors that influence how radiation is reflected from an object 
and results in its spectral reflectance.
 Course objective 8.
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Energy

 The ability to do work
 Work is the movement of matter or to affect change

 Movement of energy 
 Conduction 

 Convection

 Radiation 

Electromagnetic Spectrum

 Light and heat are portions of the electromagnetic spectrum. 
 We can directly detect these forms of radiation. 

 Eyes

 Skin

 The electromagnetic spectrum can be described by frequency or 
wavelength. 
 Frequency is measured in Hertz

 Oscillations per second

 Wavelength is measured in units of distance (meters, millimeters, 
micrometers).
 Distance between the tops of successive waves
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Wavelengths of visible light

 Blue: 475 nm
 Green:  510 nm
 Red: 650 nm

 Visible light comes in many wavelengths (colors).  Why do we 
always talk about blue, green, and red?

Atmospheric Transmission

 The earth’s atmosphere is relative transparent to visible light. 
 Much  of the sun’s radiation in this portion of the spectrum reaches the 

Earth’s surface. 
 Our ability to detect reflected light.
 Some distortion

 The atmosphere also is relatively transparent to most types of 
microwaves and radiowaves

 Other types of radiation are reflected or absorbed by the 
atmosphere. 

 X-rays

 Some wavelengths of ultraviolet (shorter)
 Some wavelengths of infrared (varied)
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Atmospheric Transmission

 Depends on: 
 The chemical makeup of the atmosphere

 Aerosols 

 Clouds

 Smaller wavelengths of light (violet, indigo, and blue) tend to be 
scattered by N2 and O2 more than longer wavelengths. 
 Issues with sensing

 Why the sky is blue (Rayleigh scattering)

 Why sunsets are red
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Radiation 

 The radiation might be:
 Absorbed
 Reflected 
 Transmitted

 How much of each occurs depends on: 
 Wavelength of the radiation
 Material of the body 
 Condition of the body

 Color

 Structure/texture

 Differences in how the radiation is absorbed, reflected, or transmitted by different 
bodies allows them be distinguished. 

Radiation

 How we or instruments perceive an object depends on the 
reflectance of an object. 
 We perceive the reflected wavelengths,

 The angle of incidence and surface roughness influence how a 
body reflects radiation.
 Specular reflectance – reflects similar to a mirror

 Diffuse reflectance – reflects in many directions 
 Contains information on “color” of the object from which the radiation is 

being reflected. 
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Spectral Reflectance

 The wavelengths of radiation reflected by an object can provide 
information on the makeup of the object and the objects state. 
 Spectral Reflectance

 Also depends on  the wavelengths present in the incident radiation. 
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Spectral Reflectance

 Example: Healthy green vegetation
 Minimal reflectance in the visible spectrum

 Primarily in wavelengths associated with green

 Maximal reflectance in the near infrared 

 Example: Stressed vegetation
 Minimal reflectance in the visible spectrum

 Probably still green

 Reduced reflectance in the near infrared 

 Difference in the near infrared reflectance due to availability of water. 
 Detect the effects of droughts on vegetation
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