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Abstract

The number of anthropogenic satellites orbiting the Earth has been increasing in an unconstrained
manner, threatening the sustainable access to space. This trend is expected to continue with ongoing
plans for large constellations of small satellites in spite of numerous claims of skepticism concerning its
impact on ground- and space-based scientific assets [1]. While it is widely understood that most pieces
of debris will completely burn up during reentry, the impact on Earth’s atmosphere has only been lightly
studied and the long-term consequences remain unknown, with possible consequences to the ozone layer
[2].

This paper presents a forecast of pollutant deposition in the atmosphere resulting from the demise of
anthropogenic objects reentering from low-Earth orbit [3]. We resort to orbital environment evolutionary
models to establish reentry forecasts driving the accumulation of reentry byproducts. Molecular dynamics
simulations are used to resolve byproducts of thermal ablation upon reentry and, generating inputs for
atmospheric models [4]. An estimation of residence time for such pollutants is provided, and a further
assessment of putative solutions towards a more sustainable approach to space debris disposal is performed
from both technical and legal standpoints while exploring the concept of atmospheric carrying capacity.
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