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Abstract. We have carried out an investigation of the coupled gravitational and non-
gravitational perturbations acting on Earth satellite orbits in the whole circumterrestrial
space, using a suitably modified version of the SWIFT symplectic integration package (1).
We characterize the dynamical architecture of the Earth-orbiting environment, from very
low-altitude orbits up to the geostationary region and beyond, through a cartography of
stability maps. Accordingly, the complicated interactions among the various resonance
phenomena (i.e., lunisolar, radiation pressure, and tesseral; qq.v. (2, 3, 4, 5)) are accu-
rately depicted, identifying the regions of phase space where the motion is regular and
long-term stable and for which instabilities and chaotic behaviors can emerge. The results
are contained within an atlas of dynamical stability maps for each orbital zone, with a
particular focus on the (drag-free) range of semimajor axes where the perturbing effects of
Earth’s oblateness and lunisolar gravity are of comparable order. This work complements
and validates previous studies based on simplified averaged dynamical models (4,5), and
provides fundamental insight into the dynamical mechanisms that operate in the long-
term evolution of Earth satellite orbits. We highlight how such dynamical assessments
could also have a profound and tangible influence on space debris mitigation though the
passive debris removal ideology (6).
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