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sun-synchronous orbit shown in Figure 3‑5 might cross the equator 28 times 
a day, crossing northward (ascending pass) at 3:00 a.m. local time and cross-
ing southward (descending pass) at 3:00 p.m. local time. The orbital plane 
of a sun-synchronous orbit must shift eastward approximately 1 degree 
each day (365 degrees per year) to keep pace with the earth’s revolution 
around the sun.

A sun-synchronous orbit usually has the ascending pass on the shad-
owed side of the earth, while the descending pass is on the sunlit side, as 
illustrated in Figure 3-3. Imaging sensors that collect reflected solar energy 
only image the surface on the sunlit side, when solar illumination is avail-
able. In contrast, active sensors that provide their own illumination (syn-
thetic aperture radars, or SARs) or passive sensors that record emitted (for 
example, thermal) radiation can also image the surface on the shadowed 
side of the earth.

A sun-synchronous orbit covers each area of the world at a constant local 
time of day, called local sun time. This means that sun-synchronous satel-
lites pass over any given latitude at almost the same local time during each 
orbital pass. Thus they collect images at about the same local sun time during 
each pass, so that lighting patterns remain about the same from day to day. It 
is important for imagery interpretation that the light conditions be consistent 
during a specific season over successive years or over a particular area over a 
series of days. Typically, the time of day of the overpass is selected to help in 
interpretation. A given target area is best imaged during the mid-morning or 
mid-afternoon, when the shadows from objects such as towers, vehicles, and 
buildings are available and of sufficient length to aid in imagery analysis.7
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Figure 3-6 E quatorial Coverage for Different Satellite Constellations
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