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Radio Waves

■ Radio waves are a type of electromagnetic radiation with wavelengths in the 

electromagnetic spectrum longer than infrared light.

■ Radio waves have frequencies as high as 300 gigahertz (GHz) to as low as 30 hertz 

(Hz). At 300 GHz, the corresponding wavelength is 1 mm, and at 30 Hz is 10,000 

km.
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Propagation of Radio waves

■ Ground Wave

■ Space Wave

■ Sky Wave

Radio propagation is the behavior of radio waves as they travel, or are propagated,

from one point to another, or into various parts of the atmosphere



Ground Wave

■ In the VLF, LF and MF bands the propagation of waves, also called as ground waves follow the 

curvature of the earth.

■ The maximum transmission ranges of these waves are of the order of a few hundred 

kilometers. 

■ They are used for low bandwidth transmissions such as Amplitude Modulation (AM) radio 

broadcasting.
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Sky Wave

■ The sky waves are the radiowaves of frequency between 2 MHz to 30 MHz.

■ These radio waves can propagate through atmosphere and are reflected back by the 

ionosphere of earth’s atmosphere.

■ Since these waves go from transmitter antenna to receiver antenna while traveling 

through sky, hence their propagation is known as sky wave propagation

■ Used in military use and Amateur radio



Space Wave

■ The space waves are the radio waves of very high frequency (i.e. 
between 30 MHz to 300 MHz or more). 

■ The space waves can travel through atmosphere from transmitter 
antenna to receiver antenna either directly or after reflection from 
ground in the earth’s troposphere region. 

■ That is why the space wave propagation is also called as 
tropospherical propagation

■ The space wave propagation is utilized in very high frequency (VHF) 
bands (between 30 MHz to 300 MHz), ultra high frequency (UHF) 
bands and microwaves.

■ The line of sight distance is the distance between transmitting 
antenna and receiving antenna at which they can see each other

■ The space wave propagation is utilized in television communication, 
radar communication etc
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Fading

■ In wireless communications, fading is variation of the attenuation of a signal with 

various variables. These variables include time, geographical position, and radio 

frequency.

■ Fading signal occur due to reflections from ground and surrounding buildings as well 

as scattered signal from trees, people tower etc..



How to avoid fading

■ Frequency Diversity 

■ Modulate the signal through L different carriers 

■ The separation between the carriers should be at least the coherent bandwidth, not 

effective over frequency-flat channel 

■ Only one antenna is needed



Skip Distance

■ The minimum distance along the earth's surface between the position of a short-

wave transmitter and the region where its signal is received after one reflection from 

the ionosphere



Single hop and Multihop Transmission

■ Radio waves can be reflected by the ionosphere and the earth's surface and 

propagate long distance from the transmitter to the receiver with several hops, 

which is also called sky wave propagation
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Ionosphere Influence on radio wave

■ The equation of motion of electron, 

N – Concentration of electrons

F – Force

e – electron charge

m – electronic mass

 - angular frequency















Shadow Zone

■ The S wave shadow zone is the area of the Earth's surface where S waves are not 

detected following an earthquake



Duct Propagation

■ Duct propagation - also called atmospheric propagation - happens in Earth's lower 

atmosphere when the vertical refractive index is such that electromagnetic waves 

(radio waves, light) are refracted and reflected against layers of less density above 

and are guided to follow the curvature of the Earth



Thank You


