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Definition of ‘tidal-synchronism’ can be further restricted through application of two additional

parameters, which limit the number of Earth rotations between SSP repeats (p) and number of

In order to match up the sub-satellite point with specific tidal states after an integer number satellite orbits between SSP repeats (q), where:

(m) of TLDs (t7), the orbit plane of a satellite must rotate about the polar axis by a specific gc
n=—ec4Z

amount, ¢. This enables the orbit to be over the location of interest at, for example High tide, D

after each ‘mty period. The amount of orbit plane rotation per orbit is defined by: : - : - ,
This condition benefits applications where both the number of S/C and area of region to be

27T covered are limited. E.g. by setting g =1 and p = 14, 15 or 16, one can ensure a repeat of the

S %

m T

rads / orbit
E SSP each day, with only a single satellite, while maintaining tidal-synchronism.
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Where;
Tr = Sidereal day (23hrs 56 minutes)

{ = Nearest number of complete sidereal days before repeat SSP

The orbit period and rate of plane rotation can then be used to define the orbit shaping param-

eters; semi-major axis (a) and inclination (i):
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— = B | MODIS prediction of Bristol Landsat-7 actual Bristol channel region Tidal Synchronous orbit trajectory to monitor
channel region Chlorophyll ocean colour Bristol channel colour properties
m=57/
An almost ‘sun & tidal-synchronous’ orbit exists when the condition m =57 is defined. Since 57 TLDs
equates to 58.998 Earth days, the rotation of the satellite orbit plane (¢) is 355.2°/year, just 4.8° less
than that of a Sun-synchronous orbit (360°/year). Maintaining the m = 57 condition therefore provides
the benefits of both tidal-synchronism and Sun-synchronism.
R Global & Regional Coverage
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| TN An analytical solution for the number of S/C required to provide complete tidal-synchronous coverage
o o (above latitude ‘L") in a ‘string of pearls’ configuration is given by:
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> " '2;‘;‘ \ 2 f = Earth flattening parameter
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