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ABS TRACT 

Environmental monitoring, resources management, satellite navigation and telecommunications are only a few 
examples for the benefits of space activities. In order to safeguard those benefits for future generations, it is 
imperative that space actors contribute to the long-term sustainability of outer space and address the issue of orbital 

congestion. While the era of international space law-making in the 1960s led to a set of principles of fundamental 
character, behavioural aspects concerning space activities and the end of life of space missions were not  discussed 

at that time. The problem of space debris as such was tackled decades later by the Inter-Agency Space Debris 
Coordination Committee (IADC), whose non-legally binding mitigation guidelines are now recognised by an 
increasing number of space-faring states and non-governmental actors. 

Current space activities are primarily concentrated in the near-Earth environment. In recent years, however, new 

initiatives to expand spaceflight beyond Earth orbit have arisen again. In particular, the exploration of the Moon and 
Mars is increasingly attracting interest. This raises the question of long-term sustainability in orbital environments 
other than around Earth; a problem that, although not of imminent risk yet, needs to be tackled at an early stage. 

This includes addressing the following questions: Are the existing guidelines for space debris mitigation also 
applicable in Martian and lunar environment? Does the disposal of spacecraft on the surface of celestial bodies run 
counter efforts of planetary protection? And how can future regulatory and technical coordination efforts help in 

mitigating related problems early enough? 

To answer these questions, this paper deals with the issue of space debris in Martian orbits in the light of planetary 
protection. This includes a study on the long-term evolution of the orbital debris environment around Mars. A 
dedicated software suite has been developed covering a suitable atmospheric model, the long-term propagation of 

orbits of artificial objects and a lifetime analysis. A traffic model is set up and the implementation of a break-up 
model allows for the development of hypothetical debris scenarios depending on triggered fragmentation events. 
The effect on the orbital evolution and with that the collision probability is investigated. Potential future disposal 

strategies are addressed and regulatory ideas are discussed, which may support the development of guidelines for 
space debris mitigation in Martian orbits. This paper therefore discusses the issue of space debris beyond Earth orbit 

at an early stage to shed light on a topic of future importance. 
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