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Propagation

 Propagation is the technical term for 
how radio waves behave in free space

 Radio waves travel in a straight line 
unless reflected or refracted

 As radio waves spread out from their 
source they become weaker



Propagation



Line of Sight Propagation

Worldwide
communications
by line of sight is
not possible due
to the curvature
of the Earth

Mainly VHF



Propagation - Buildings
 Radio waves can pass through buildings but 

will be attenuated

 Attenuation depends on the frequency or 
wave length 

– HF - Less attenuation

– VHF / UHF More attenuation

 Antennas should be deployed as high as 
practical to clear buildings and trees 
especially at VHF / UHF

 This is not so important at HF especially at 
the lower of end of the  band like 160 & 80 
metres



Propagation - Range
 The answer is not always power

 The antenna is the most influential factor in 
range i.e. range will be greater when using a 
Yagi than a 1/4  Ground Plane

 Remember, the Antenna should be as high as 
practical

 Frequency affects range

– VHF & UHF radio waves may only travel in 
‘line of sight’ and can be affected by 
snow,rain, or ice

– HF radio waves ‘hug’ the ground and range 
can extend beyond the horizon



The higher the better to reduce interference and for 
line of sight propagation!

How high should your antenna be ?



Propagation - Range



The Ionosphere

 The Ionosphere is the name given to a 
collection of layers of ionised gas surrounding 
the earth

 It’s height is between 70 and 400 km

 Its level of ionisation depends on sunlight 

– Time of day

– Season of year

 Radio waves can be diffracted back to earth

 Range is extended considerably



The Ionosphere

 The Ionosphere is the name given to a 
collection of layers of ionised gas 
surrounding the earth

 It’s height is between 70 and 400 km



Sky wave Propagation

Over the horizon
communication is
possible by sky-
wave propagation,
bouncing signals
off the ionosphere.

Mainly HF



Frequency and time of day

 ‘Skip’ is Frequency dependant

 The more ‘ionised’ the ionosphere, the higher 
the frequency that will be diffracted

 The highest frequency that can be used in 
any one ‘path’ is called the maximum usable 
frequency or MUF

 Changes during the day

 A single ‘hop’ can be as far as 4000 km

 Multiple ‘hops’ can enable worldwide 
communications


