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this takes a lot of satellites. Figure 3-6 illustrates the coverage problem for a 
hypothetical constellation of satellites in a circular orbit at 4,000 km alti-
tude, 90 degrees inclination (that is, a polar orbit), where the coverage is 
defined such that the minimum angle of elevation from the target to the sat-
ellite (known as the grazing angle) is 20 degrees.6 Note that it takes more 
than 12 satellites to obtain continuous coverage at the equator, while a two-
satellite constellation has very large gaps of more than two hours between 
coverage passes. At higher latitudes, fewer satellites are required because 
the satellites pass a given point at high latitudes more frequently than they 
pass a given point at the equator, as noted previously.

Sun-Synchronous Orbits

One specific near-polar retrograde orbit—the sun-synchronous orbit—is 
widely used for intelligence collection as well as for civil remote sensing. 
A sun-synchronous orbit is designed so that the satellite passes over a 
given point on the earth at approximately the same time every day. At LEO 
altitudes, a sun-synchronous orbit is approximately 98 degrees, which 
makes it a near-polar retrograde orbit. The satellite passes the equator 
and each latitude at the same time every day. For example, the satellite’s 

Figure 3-5 E arth Coverage of a Sun-Synchronous Orbit
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