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Analyses of Environmental Effects of Typical Orbits and Their Influence
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Abstract: In recent years, the exploration and application of space orbit resources by various aerospace powers
have been continuously strengthened. Unconventional orbits such as ultra-low orbits, elliptical orbits, grave orbits, and
orbits on Lagrangian points have been gradually incorporated into the application satellites for disaster prevention and
mitigation, warfare quick response, missile early warning, space penetration, and solar observation due to their
advantages on rapid revisit, fixed-point observation, space attack defense, scientific exploration, etc. However, those
satellites will experience more complex space environment, and failures and anomalies caused by space environment
effect will become increasingly prominent. In this paper, the main environment characters, environment effects, and
ground simulation test methods are analyzed and discussed on the five typical orbits, which have been concerned at
home and abroad recently. The effects of atomic oxygen erosion, deep charging and discharging, total dose, and single-
particle upset are investigated. The existing ground simulation test equipment capacity and the applicability of testing
methods are discussed. Eventually, some suggestions on simulation test methods and evaluation and protection
measures for special space environments are put forward for further satellite development.
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Fig.3 Statistics of spacecraft in-orbit anomalies caused by

space environment effects'!
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Fig.6 Atomic oxygen erosion mass loss curve of the
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Fig.17 Schematic diagram of Lagrange points in the solar-

earth system
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