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Over-The-Horizon Backscatter Radar

Over-the-horizon radar lias evolved to meet the requirement for very long range
detection of airborne targets approaching the North American continent." OTH is
modified with the term. 'backscatter' (OTH-B) when the radar receiver is located within
a few hundred kilometres of the transmnitter. In some versions, known as frontscatter, the
energy is detected at a remote location. The US Navy is developing a relocatable-over-
the-horizon radar, known as ROTH, based on the same principle but capable of beiný
moved, aithougli it miglit take many days or weeks to assemble in a new location.
OTH-B is currently entering operational service with the United States Air Force but has
been 2£roviding information that lias been operationally useful for a significant period of
time.

The principle of operation is that radar energy of the correct frequency, when
aimed at the ionosphere, will be reflected back to earth at a far greater distance than the
ordinary line of sight. This energy when striking targets in the beam will be reflected back
to the receiver by a similar route. The doppler principle can be applied to reflections
from OTH-B to allow the system to discriminate moving targets agaînst a fixed
background. Due to the very low frequencies and thus long wavelengths employed, the
accuracy of tracking small targets is not high, therefore, this system while good for large
area surveillance, would be of less use for accurate tracking. Also a result of the very long
wavelengths involved, the structures associated with OTH-B antennas are very large and
the transmitting and receiving units must be widely separated on the ground to avoid
interference.

The height of the ionosphere varies by niglit and by day, and the frequency used
by the OTH-B must be altered within the high-frequency band, to accommodate this. This
resuits in performance changing with the time of day, as well as with unusual activities
in the ionosphere. This dependency on a relatively stable reflecting layer inhibits the utility
of OTH-B in the Arctic regions where the ionosphere is particularly unstable in a large
doughnut-shaped area known as the Auroral Zone. However, it is possible that an OTH-
B system could be made to operate inside this Auroral Zone, in an area centred on the
magnetic pole in northwest Greenland and with a radius of about 2000 km.
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