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•Geometric cross section:
The geometric cross section refers to the area the target presents to the radar, or its projected area. This area will vary 
depending on the angle, or aspect, the target presents to the radar. In other words, the target will probably present the 
smallest projected area to a radar if it is flying directly toward the radar and is viewed head-on. A view from the side, top, 
or underneath will present a much larger projected area. The geometric cross section (A) determines how much power 
transmitted by the radar (Pincident) is intercepted by the target (Pintercepted) according to the following relationship: 

•Reflectivity:
Reflectivity refers to the fraction of the intercepted power that is reflected by the target, regardless of direction. 
Regardless, the power that is reradiated, or scattered, after reflecting off the target is equal to the intercepted power less 
whatever portion of that power is absorbed by the target. Reflectivity is defined as the ratio of power scattered by the 
target (Pscatter) to the power intercepted by the target (Pintercepted). 

•Directivity:
Directivity is related to reflectivity but refers to the power scattered back in the direction of the transmitting radar. The 
power that is reflected toward the radar is called the backscattered power (Pbackscatter). Radar energy is not reflected 
evenly, but directivity is defined as the ratio of the power that is backscattered in the direction of the radar to the power 
that would have been scattered in that direction if the scattering were in fact uniform in all directions. If the power were to 
scatter equally, it would form a sphere expanding uniformly in all directions from the target. This type of behavior is called 
isotropic expansion. Isotropic power (Pisotropic) is defined as the power that is scattered in a perfect sphere over a unit solid 
angle of that sphere, as shown in the following equation. 
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These three factors can be combined to determine the complete radar cross section (s) 
for a target. 

Simplifying that expression yields the following relationship for radar cross section. 

The importance of radar cross section can best be understood by looking at an equation 
relating the RCS of the target to the energy received by the radar (radar equation). 

where 
S = signal energy received by the radar 
Pavg = average power transmitted by the radar 
G = gain of the radar antenna 
s = radar cross section of the target 
Ae = effective area of the radar antenna, or "aperture efficiency"
tot = time the radar antenna is pointed at the target (time on target) 
R = range to the target 
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0.96 1.61

1.99

3.1 10.6

Operation is limited to law enforcement, fire and rescue organizations, scientific research 
institutions, commercial mining companies, and construction companies.
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Band
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0.96 1.61

1.99 10.6

Operation is limited to law enforcement, fire and rescue organizations.  
Surveillance systems may also be operated by public utilities and industrial entities.

GPS 
Band
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