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Trajectory of quasi-geostationary satellites

Makoto SATO

A procedure for calculating trajectory of quasi-geostationary satellites is demonstrated. Satellite orbit is calculated based
on the Kepler’s law. A way of obtaining trajectory of the orbit in the sky observed from arbitrary point on the Earth is ex-
plained. Influence on the trajectory by orbit eccentricity and tilting angle to equatorial plane is under consideration.
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Fig. I An orbit of a quasi-geostationary satellite.
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Fig. 2 Tilted orbit of a quasi-geostationary satellite.
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Fig. 3 Calculated trajectory of the quasi-zenith satellite ‘“Michibiki’
with tilt angle of 40deg, and eccentricity of 0.1. Dots represent the
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Projection on the equatorial (x-y) plane

Fig. 4 Orbits of three quasi-zenith satellites. The eccentricity of
orbit ellipses is exaggerated for easy understanding.
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Tilt angle of orbit

45°

Latitude of observer is 35° N, and time interval is 20 min.

altered in every 8 hours.

Fig. 5 Calculated trajectories of quasi-geostationary satellites
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Direction of position change in the sky is shown with arrows.

Color of dots is
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