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Abstract

Launch vehicle operations inherently involve risks to people and property across different mission
phases. For launches from the European Spaceport in French Guiana, three critical phases are identified:
close range, ascent over the Atlantic Ocean, and overflight of populated areas. During the close-range
phase, threats primarily affect the spaceport infrastructure and nearby populations, prompting immediate
mission termination if danger is confirmed. However, termination is not recommended during the later
phase, once the launcher begins overflying populated areas, as it could potentially result in casualties.
This paper addresses the challenge of managing risk during the intermediate ascent phase, from the
point at which the launcher is sufficiently distant from the launch pad until it approaches populated
areas. Although risk is reduced during this phase—primarily affecting air and maritime traffic, mitigated
through exclusion zones—decision-making remains critical to ensure safety in subsequent phases. In
degraded situations, the key challenge lies in determining whether mission continuation remains acceptable
and in accurately assessing the associated threat. The study evaluates innovative methodologies for
defining flight safety criteria and compares them with practices implemented by other space authorities
worldwide. The methodology involves selecting reference institutional missions launched from Kourou and
simulating a wide range of degraded conditions to generate plausible failure scenarios. Each scenario is
analyzed to determine whether the mission is successful, unsuccessful but non-threatening, or unsuccessful
and threatening. Innovative approaches leveraging launcher dynamics, telemetry data, and predictive
modeling are proposed to distinguish among these outcomes as accurately as possible. These methods
are then benchmarked against traditional flight safety approaches and international practices. The key
findings and their implications for spaceflight safety operations are presented, and directions for future
research are outlined. As the frequency and diversity of launch operations continue to increase globally,
ensuring the safety of spaceflight remains both challenging and essential.
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